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WHAT IS GERM PLASM?! 


By Professor GEORGE T. HARGITT 
DUKE UNIVERSITY 


THE term germ plasm has become a common term. 
It is used by laymen as well as biologists with such 
diverse connotations that one ean never be sure just 
what is meant. Weismann? developed a definite and 
specific meaning for germ plasm. As a result of his 
study of acquired characters and from his attempt 
to find an explanation of development and heredity 
which would be more satisfactory than the physio- 
logical units of Spencer or the gemmules of Darwin, 
he worked out an elaborate and logical hypothesis. 
Whether acceptable or not, his hypothesis merits high 
praise as an outstanding biological contribution which 
has stimulated observation, experiment and enormous 
diseussion. 

Weismann’s germ plasm theory may be briefly out- 


‘Address of the vice-president and chairman of the 
Section on Zoology of the American Association for the 
Advancement of Science, Cleveland, September 13, 1944. 

*A. Weismann, ‘‘The Germ Plasm.’’ 
New York, 1893. 


Translated. 


lined in the following points: Hereditary characters 
are produced by specific particles or substances called 
determinants, located in the chromosomes of the 
nucleus. Each independently variable character of 
an organism is due to-a single kind of determinant, 
whether in a single cell or a group of similar’ cells. 
The germ cells alone contain all the determinants of 
a species needed at any and all periods of the life his- 
tory of an organism, including complete or partial! 
determinants of ancestors. 

At the first cleavage of the egg two cells are pro- 
duced, one of which is the primordial germ cell which 
takes no part in ontogeny, but remains unchanged to 
produce the germ cells of the individual at the ap- 
propriate time. This primordial germ cell is therefore 
a sample of the fertilized egg and its products will be 
exactly like it. The other cleavage cell is the starting 
point for the rest of the complex organism. During 
continued divisions the determinants are gradually 
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sorted and distributed to different cells as a result.of 
qualitative nuclear divisions, until each histologically 
differentiated cell or group of cells in the organism 
has only a single kind of determinant. The determi- 
nants do not have any effect while within the nucleus, 
they must pass into the cytoplasm and form biophors 
and in this condition are active in produeing specific 
characters. 

De Vries’s “Intracellular Pangenesis’”* had been pub- 
lished in 1889 and Weismann was familiar with it; he 
accepted some of the views preseuted but rejected the 
theory. He thought de Vries had failed to consider 
the arrangement of the hereditary particles which 
Weismann designated as the “architecture of the germ 
plasm.” According to de Vries each hereditary char- 
acter is represented by a particle, the pangen, loeated 
in the chromosomes of the nucleus. Each nucleus of 
an organism is alike in containing every kind of pan- 
gen, all of which, at each nuclear division, are divided 
and passed equally into each daughter nucleus. Within 
the nucleus pangens are inactive, except for their 
ability to divide; they may pass into the cytoplasm 
where they grow, multiply and become active perma- 
nently or for a time or when stimulated, and pro- 
duce their specific characteristics. Not all pangens of 
any one cell pass into the cytoplasm and become active, 
and the structure and behavior of a cell depends on 
what pangens and how many are present in the cyto- 
plasm. 

The germ plasm, according to Weismann, is the 
complete complex or assortment of all the determi- 
nants of the organism or species. This is found only 
in the nuclei of germ cells, for the nuclei of all other 
cells are unlike, containing only the particular deter- 
minant which is their characteristic. The gradual dis- 
tribution of the determinants through qualitative 
nuclear divisions during ontogeny results in cell dif- 
ferentiation. Since only germ eells contain all the 
determinants it is only such cells which can produce 
a new organism; tissue cells can produce only their 
own type. 

De- Vries believes the nuclei of all cells in the body 
are alike in containing a complete assortment of all 
the species pangens, each of which divides and passes 
into the two daughter nuclei at each division, thus 
maintaining the completeness of the nuclear pangen 
complex. But pangens may divide within the nucleus 
at other times than at division and some of these mi- 
grate into the cytoplasm. Hence the differentiation 
of the cytoplasm is determined by the kind and num- 
ber of pangens in it. While de Vries did not use the 
term germ plasm, it would be present in every cell 
of the body, according to Weismann’s definition. In- 


8 Hugo de Vries, ‘‘Intercellular Pangenesis.’’ Trans- 
lated. Chieago: Open Court Publishing Company, 1910. 
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deed de Vries says that in plants potential gerning 
tissue is often everywhere, producing both somal . 


and sex organs, and in some plants almost any eal 
might produce a new organism, even from highly Spe 
cialized epidermal cells, as in Bryophyllum. 

The opinion held at present is that the heredits, 
materials, or genes, are located in the chromosomes of 
the nucleus and every cell is alike in possessing a cp. 
plete chromosome and gene complex. At each divisig, 
each chromosome and gene is exactly divided and tig] 
daughter nuclei are identical. Our modern stndi« 
have been so concentrated on the nucleus and the gen« 
that we have no definite theory of how differentiatig, 
and cytoplasmic determination is produced. Nor ey 
one find any clear statement of how the nuclear ay 
cytoplasmic constituents interact. 

The de Vriesian, Weismannian and modern opinion 
agree in postulating the presence of material pa: 
ticles, substances or hereditary materials in the chr: 
mosomes of the nucleus which determine the cha 


acters of organisms and their parte It is precisely] 
this complete hereditary material of the species which | 


Weismann called the germ plasm. In his theory it was 
present in only a few cells (germ cells), all other 
containing a part of this material; and eventually each 
histologically differentiated cell or group possessed a 
single kind of determinant or gene. His scheme in- 
volved the sorting out and distribution of ‘genes by 
qualitative nuclear divisions; presumably the chromo- 
somes would persist but all chromosomes in one cell 
would contain many genes of a single kind. This 
qualitative division was never acceptable and has long 
been abandoned. De Vries’s theory, and our own pres 
ent one, agree that both chromosomes and genes divide 
equally at each division. All three of these theories 
seem to agree that the hereditary material present in 


the nucleus is inactive and must pass into the cyto- 


plasm before it can become active in producing def- 
nite characteristics. 

If we retain the term germ plasm for the hereditary 
substance or genes we then say that all cells of the 
body, irrespective of the degree of differentiation or 
specialization, contain germ plasm. This would seem 
to imply that any cell potentially may produce a new 
organism. While botanists usually have not used the 
term germ plasm this implication has been more 0! 
less acceptable to them; on the other hand, zoologists 
generally do not believe that differentiated cells cal 
produce a new organism. To Weismann the difler- 
ence between germ cells and tissue cells was due to dif- 
ferences of their nuclei. Since we hold that nuclei 
are identical in all cells of an organism, what detet- 
mines the structure, behavior and fate of cells in the 
organism? Genes are active, and perhaps determiné- 
tive, not only in heredity but in ontogeny, but there 
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appears to be no differential element in the nucleus, 


Bond any distinetion between cells would seem to be 


que to cytoplasmic differences. What a strange re- 
versal: from the view that germ cells differ from tissue 


ells because of diverse nuclear composition to the 


riew that all nuclei contain complete hereditary mate- 
rial of the species, and the differences between cells 
are due to the kind of cytoplasm in which the nuclei 
are located ! 

At the time it was proposed the germ plasm theory 
yas a significant one, compatible with the facts then 
The stimulus given by it to new discussions 
increased our 


known. 
ond investigations has enormously 
knowledge and opened many fields not then con- 
jdered. The significant point at that time was the 
assumed distinction between germ cells and tissue cells 
and the relation of this to the production of new 
organisms. Since then the question has so broadened 
that it is more one of the determination of the regions 
of the developing organism, the factors concerned in 
the differentiation and organization of organs, and the 
capacities or potencies of cells. Is a cell determined 
once for all and irreversibly, or may it change? If 
change may oceur what are the factors or conditions 
leading to the change and how great a modification 
may take place? 

All cells of an organism come from the fertilized 
egg and theoretically it should be possible to trace the 
lineage of any cell from the egg. However, in prac- 
tice, it is impossible to trace the lineage of one cell in 
any organism with a large number of cells. Weis- 
mann’s theory implies that the first cleavage should 
produce one primordial germ cell and one primordial 
body cell, whose products thereafter are separate and 
distinct. This has never been observed. Probably the 
nearest approach to such an early separation of a 
germ cell is in the fly Miastor in which at the 8-nuclear 
stage a single cell is cut off. Hegner* traced this 
single cell into the 64 ova of the animal; all other 
nuclei and cells produced the body. Somewhat similar 
lineages have been traced, but never so definitely, in 
some flies, beetles, crustacea and few other animals. 
In Asearis at the 32-cell stage Boveri® believed one 
cell with undiminished chromatin was the primordial 
germ cell. In the majority of animals no such germ 
tracks have been established, and only after most 
organ systems have been laid down have germ cells 
been identified. As a rule no specific or character- 
istic differences can be found to distinguish one cell 
from another in cleavage and early ontogeny. In 
vertebrates it is only by the large size of cells located 
in or near the developing gonad that we ean distin- 
guish germ cells. 

*R. W. Hegner, ‘‘The Germ Cell Cycle of Animals.’’ 
New York: Macmillan, 1914. 
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In many mammals the earliest identified germ cells 
begin growth early and reach their maturity before 
the animals are sexually mature. A period of pro- 
found degeneration of many oi the early germ cells is 
a common thing and new, enlarged cells appear in the 
germinal epithelium of the ovary. Edgar Allen® * * 
and co-workers concluded that the germinal epithelium 
of mammalian ovaries is active throughout the mature 
life, producing new ova at each oestrus, some of which 
mature but most degenerate and die. 

In most animals removal of gonads is not followed 
by regeneration and very commonly x-ray treatment of 
gonads results in ultimate death of the germ cells, 
which 


Transplantation of embryonic gonad regions into the 


usually are not replaced from other cells. 
chick allantois or mammal kidney have given varymeg 
results, the most common being that if the transplant 
be made before germ cells can be identified, no germ 
cells will be present in the transplant. However, 
Everett” recently found that if the germinal epi 
thelium of mouse ovaries was not destroyed when 
transplanted in a kidney, new ova would develop from 
the epithelial cells. 

In mammals, then, there is not shown any great 
capacity for germ cells to arise from other cells, ex- 
cept from the germinal epithelium of ovaries. But 
neither the observational nor the experimental studies 
are quite sufficient as yet to warrant a final decision 
on this point. 

Another source of evidence on the potencies of cells 
is supplied from regeneration. It may be recalled 
that Weismann explained regeneration as due to the 
presence of cells with partial germ plasm situated 
at strategic places in the organism. In flatworms and 
some other invertebrates regeneration has often been 
ascribed to the presence of “formative” or pleuripo- 
tential cells seattered through the parenchyma; and by 
some, annelid regeneration is referred to similar “neo- 
blasts.” But others believe a dedifferentiation occurs 
and all needed replacements are derived from the mass 
of dedifferentiated tissue. Wilson and Penny’? macer- 
ated sponges by squeezing through fine bolting cloth. 
By this method the morphological arrangement was 
completely destroyed; certain types of cells were held 
in the net and others passed through as seattered and 
isolated cells. Out of this mass developed a new 
sponge. This involved two factors: the complete 
reformation and integration of the morphological pat- 
tern; and the production of the missing types of cells 
from the isolated cells of the mass. 

6 Edgar Allen, Am. Jour. Anat., 31: 439-482, 1925. 

7 Edgar Allen, W. B. Kountz and B. F. Francis, Am. 
Jour. Anat., 34: 445-468, 1925. 

8 Edgar Allen and R. N. Creadick, Anat. Rec., 69: 191-— 
196, 1937. 

9N. B. Everett, Jour. Exp. Zool., 92: 49-92, 1943. 

10H. V. Wilson and J. T. Penny, Jour. Exp. Zool., 56: 
73-148, 1930. 
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sorted and distributed to different cells as a result of 
qualitative nuclear divisions, until each histologically 
differentiated cell or group of cells in the organism 
has only a single kind of determinant. The determi- 
nants do not have any effect while within the nucleus, 
they must pass into the cytoplasm and form biophors 
and in this condition are active in producing specific 
characters. 

De Vries’s “Intracellular Pangenesis”* had been pub- 
lished in 1889 and Weismann was familiar with it; he 
accepted some of the views presented but rejected the 
theory. He thought de Vries had failed to consider 
the arrangement of the hereditary particles which 
Weismann designated as the “architecture of the germ 
plasm.” According to de Vries each hereditary char- 
acter is represented by a particle, the pangen, located 
in the chromosomes of the nucleus. Each nucleus of 
an organism is alike in containing every kind of pan- 
gen, all of which, at each nuclear division, are divided 
and passed equally into each daughter nucleus. Within 
the nucleus pangens are inactive, except for their 
ability to divide; they may pass into the cytoplasm 
where they grow, multiply and become active perma- 
nently or for a time or when stimulated, and pro- 
duce their specific characteristics. Not all pangens of 
any one cell pass into the cytoplasm and become active, 
and the structure and behavior of a cell depends on 
what pangens and how many are present in the eyto- 
plasm. 

The germ plasm, according to Weismann, is the 
complete complex or assortment of all the determi- 
nants of the organism or species. This is found only 
in the nuclei of germ cells, for the nuclei of all other 
cells are unlike, containing only the particular deter- 
minant which is their characteristic. The gradual dis- 
tribution of the determinants through qualitative 
nuclear divisions during ontogeny results in cell dif- 
ferentiation. Since only germ cells contain all the 
determinants it is only such cells which ean produce 
a new organism; tissue cells can produce only their 
own type. 

De Vries believes the nuclei of all cells in the body 
are alike in containing a complete assortment of all 
the species pangens, each of which divides and passes 
into the two daughter nuclei at each division, thus 
maintaining the completeness of the nuclear pangen 
complex. But pangens may divide within the nucleus 
at other times than at division and some of these mi- 
grate into the cytoplasm. Hence the differentiation 
of the cytoplasm is determined by the kind and num- 
ber of pangens in it. While de Vries did not use the 
term germ plasm, it would be present in every cell 
of the body, according to Weismann’s definition. In- 


3 Hugo de Vries, ‘‘Intercellular Pangenesis.’? Trans- 
lated. Chicago: Open Court Publishing Company, 1910. 
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deed de Vries says that in plants potential germinal 
tissue is often everywhere, producing both somatic 
and sex organs, and in some plants almost any cell 
might produce a new organism, even from highly spe- 
cialized epidermal cells, as in Bryophyllum. 

The opinion held at present is that the hereditary 
materials, or genes, are located in the chromosomes of 
the nucleus and every cell is alike in possessing a com- 
plete chromosome and gene complex. At each division 
each chromosome and gene is exactly divided and the 
daughter nuclei are identical. Our modern studies 
have been so concentrated on the nucleus and the genes 
that we have no definite theory of how differentiation 
and cytoplasmic determination is produced. Nor can 
one find any clear statement of how the nuclear and 
cytoplasinie constituents interact. 

The de Vriesian, Weismannian and modern opinions 
agree in postulating the presence of material par- 
ticles, substances or hereditary materials in the chro- 
mosomes of the nucleus which determine thé char- 
acters of organisms and their parts. It is precisely 
this complete hereditary material of the species which 
Weismann called the germ plasm. In his theory it was 
present in only a few cells (germ cells), all others 
containing a part of this material; and eventually each 
histologically differentiated cell or group possessed a 
single kind of determinant or gene. His scheme in- 
volved the sorting out and distribution of genes by 
qualitative nuclear divisions; presumably the chromo- 
somes would persist but all chromosomes in one cell 
would contain many genes of a single kind. This 
qualitative division was never acceptable and has long 
been abandoned. De Vries’s theory, and our own pre-s- 
ent one, agree that both chromosomes and genes divide 
equally at each division. All three of these theories 
seem to agree that the hereditary material present in 
the nucleus is inactive and must pass into the eyto- 
plasm before it can become active in producing defi- 
nite characteristics. 

If we retain the term germ plasm for the hereditary 
substance or genes we then say that all cells of the 
body, irrespective of the degree of differentiation or 
specialization, contain germ plasm. This would seen 
to imply that any cell potentially may produce a new 
organism. While botanists usually have not used the 
term germ plasm this implication has been more or 
less acceptable to them; on the other hand, zoologists 
generally do not believe that differentiated cells can 
produce a new organism. To Weismann the differ- 
ence between germ cells and tissue cells was due to dif- 
ferences of their nuclei. Since we hold that nuclei 
are identical in all cells of an organism, what deter- 
mines the structure, behavior and fate of cells in the 
organism? Genes are active, and perhaps determina- 
tive, not only in heredity but in ontogeny, but there 
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_ New York: Macmillan, 1914. 


appears to be no differential element in the nucleus, 
and any distinction between cells would seem to be 
due to cytoplasmic differences. What a strange re- 
versal: from the view that germ cells differ from tissue 
cells because of diverse nuclear composition to the 
view that all nuclei contain complete hereditary mate- 
rial of the species, and the differences between cells 
are due to the kind of cytoplasm in which the nuclei 
are located! 

At the time it was proposed the germ plasm theory 
was a significant one, compatible with the facts then 
known. The stimulus given by it to new discussions 
and investigations has enormously increased our 
knowledge and opened many fields not then con- 
sidered. The significant point at that time was the 
assumed distinction between germ cells and tissue cells 
and the relation of this to the production of new 
organisms. Since then the question has so broadened 
that it is more one of the determination of the regions 
of the developing organism, the factors concerned in 
the differentiation and organization of organs, and the 
capacities or potencies of cells. Is a cell determined 
once for all and irreversibly, or may it change? If 
change may occur what are the factors or conditions 
leading to the change and how great a modification 
may take place? 

All cells of an organism come from the fertilized 
egg and theoretically it should be possible to trace the 
lineage of any cell from the egg. However, in prac- 
tice, it is impossible to trace the lineage of one cell in 
any organism with a large number of cells. Weis- 
mann’s theory implies that the first cleavage should 
produce one primordial germ cell and one primordial 
body cell, whose products thereafter are separate and 
distinct. This has never been observed. Probably the 
nearest approach to such an early separation of a 
germ cell is in the fly Miastor in which at the 8-nuclear 
stage a single cell is cut off. THegner* traced this 
single cell into the 64 ova of the animal; all other 
nuclei and cells produced the body. Somewhat similar 
lineages have been traced, but never so definitely, in 
some flies, beetles, crustacea and few other animals. 
In Ascaris at the 32-cell stage Boveri® believed one 
cell with undiminished chromatin was the primordial 
germ cell. In the majority of animals no such germ 
tracks have been established, and only after most 
organ systems have been laid down have germ cells 
been identified. As a rule no specifie or character- 
istie differences can be found to distinguish one cell 
from another in cleavage and early ontogeny. In 
vertebrates it is only by the large size of cells located 
in or near the developing gonad that we ean distin- 
guish germ eells. 


4R. W. Hegner, ‘‘The Germ Cell Cycle of Animals.’’ 


5 T. Boveri, Sitz. Gesell. Morph. Phys. Miinchen. 8: 


1892. 


In many mammals the earliest identified germ cells 
begin growth early and reach their maturity before 
the animals are sexually mature. A period of pro- 
found degeneration of many of the early germ cells is 
a common thing and new, enlarged cells appear in the 
germinal epithelium of the ovary. Edgar Allen® 7 § 
and co-workers concluded that the germinal epithelium 
of mammalian ovaries is active throughout the mature 
life, producing new ova at each oestrus, some of which 
mature but most degenerate and die. 

In most animals removal of gonads is not followed 
by regeneration and very commonly x-ray treatment of 
gonads results in ultimate death of the germ cells, 
which usually are not replaced from other cells. 
Transplantation of embryonice gonad regions into the 
chick allantois or mammal kidney have given varying 
results, the most common being that if the transplant 
be made before germ cells can be identified, no germ 
cells will be present in the transplant. However, 
Everett® recently found that if the germinal epi- 
thelium of mouse ovaries was not destroyed when 
transplanted in a kidney, new ova would develop from 
the epithelial cells. 

In mammals, then, there is not shown any great 
capacity for germ cells to arise from other cells, ex- 
cept from the germinal epithelium of ovaries. But 
neither the observational nor the experimental studies 
are quite sufficient as yet to warrant a final decision 
on this point. 

Another source of evidence on the potencies of cells 
is supplied from regeneration. It may be recalled 
that Weismann explained regeneration as due to the 
presence of cells with partial germ plasm situated 
at strategic places in the organism. In flatworms and 
some other invertebrates regeneration has often been 
ascribed to the presence of “formative” or pleuripo- 
tential cells seattered through the parenchyma; and by 
some, annelid regeneration is referred to similar “neo- 
blasts.” But others believe a dedifferentiation occurs 
and all needed replacements are derived from the mass 
of dedifferentiated tissue. Wilson and Penny?? macer- 
ated sponges by squeezing through fine bolting cloth. 
By this method the morphological arrangement was 
completely destroyed; certain types of cells were held 
in the net and others passed through as seattered and 
isolated cells. Out of this mass developed a new 
sponge. This involved two factors: the complete 
reformation and integration of the morphological pat- 
tern; and the production of the missing types of cells 
from the isolated cells of the mass. 

6 Edgar Allen, Am. Jour. Anat., 31: 439-482, 1923. 

7 Edgar Allen, W. B. Kountz and B. F. Francis, Am. 
Jour. Anat., 34: 445-468, 1925. 


8 Edgar Allen and R. N. Creadick, Anat. Ree., 69: 191- 
196, 1937. 

9N. B. Everett, Jour. Exp. Zool., 92: 49-92, 1943. 

10H. V. Wilson and J. T. Penny, Jour. Exp. Zool., 56: 
73-148, 1930. 
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Butler and Puckett’? amputated a leg of a sala- 
mander and after the wound surface had healed ob- 
served the production of a blastema derived by de- 
differentiation of local tissues. From this, and not 
from adjacent differentiated cells, all the tissues of 
the regenerate were produced. Hertwig?? had earlier 
shown that the newly developed regenerate came from 
the wound surface and not from the whole leg. This 
was demonstrated by transplanting a haploid arm on 
a diploid body; after healing, the leg was amputated 
through the haploid arm close to the diploid stump 
and the regenerate contained only haploid cells. 
Umanski!® grafted the skin of a non-x-rayed limb on 
an x-rayed limb, allowed this to heal, and amputated 
through the graft region. The tissues of an irradiated 
limb are incapable of regeneration, yet a normal limb 
regenerated, showing that the non-irradiated skin had 
been able to supply everything needed for the regen- 
eration of skin, muscle, cartilage and other tissues. 

In such results it is clearly shown that specialized 
and functional tissues and parts may possess latent 
capacities to change their structure and behavior in 
various directions. While we do not know much about 
the limits of this, nor precisely what factors are in- 
volved in the dedifferentiation and modified parts pro- 
duced, it seems to be clear enough that cell potency 
is not fixed. Needham says that regeneration “is a 
repetition of ontogenesis so far as the organ districts 
involved are the same, but the processes involved are 
of necessity somewhat different ... but within the 
limits of the organ district in question the material 
is certainly undetermined.” 

Recalling that we consider the gene complex of the 
nuclei of all cells of any one species as identical, the 
question arises in how far the cytoplasm is responsible 
for, or determines, the character of cells, organs or 
regions. Long ago Conklin discussed the question of 
different sorts of cytoplasm in the egg, the segrega- 
tion of these in different blastomeres during early 
cleavage, and their significance as possible organ- 
forming substances. This seems to have been gen- 
erally accepted by embryologists and much of recent 
experimental embryology is concerned with the matter 
of organ determination and cytoplasmic differentia- 
tion. But of necessity there is also involved inter- 
action between cytoplasm and nucleus. Harrison’ 


11 EK. G. Butler and W. O. Puckett, Jour. Exp. Zool., 84: 
223-239, 1940. 

12 G. Hertwig, Arch. f. Ent.-mech. d. Organ., 111: 292- 
316, 1927. 

13 KE. Umanski, Bull. Biol. Med. Exp., U.S.S.R., 6: 141-, 
1938. 

14 J. Needham, ‘‘Biochemistry and Morphogenesis.’’ 
Cambridge University Press, 1942. 

15R. G. Harrison, ‘Cellular Differentiation and In- 
ternal Environment.’’ In: ‘‘The Cell and Protoplasm,’’ 
77-97. Publ. 14, A.A.A.S., 1940. 
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says the egg is composed of protoplasm characteristic 
of the species “and different from that of any other 
species.” Differentiation which takes place in the 
cytoplasm “is accompanied and controlled by the genic 
complex in the chromosomes. Since the latter is pre- 
sumably the same for all cells of the organism, dif- 
ferences between cells must arise through interaction 
between the constant genom and the locally variable 
cytoplasm, in which they ultimately become visible.” 

Our ideas of what is involved in development and 
differentiation have undergone great changes as a re- 
sult of experimental and biochemical investigations 
by embryologists and geneticists. Needham’s'* “Bio- 
chemistry and Morphogenesis” is a stimulating survey 
and analysis of this field. He says that determination 
oceurs and may explain structure and_ behavior 
through the action of biochemical agents called organ- 
izers, inductors, evocators, inhibitors and the like. 
What a part becomes may be due to the inducing sub- 
stance itself or to the ability of the part to react to 
the inductor. Behavior may vary under different con- 
ditions; several substances, related chemically, may be 
able to accomplish the same result or the same in- 
ductor will act on quite unlike regions, the result de- 
pending on the character of the reacting region. The 
determination may be permanent or temporary, may 
involve the whole system or only a small region, it may 
be revocable if and when new inductors become active. 
“Tt is thus clear that at some stage or other, which 
may be different for each tissue, all the tissues and 
organs will take on inductive power, i.e., the inducing 
substance in them will be liberated from its inactive 
precursor.” “The process of liberation of the active 
substance must be connected with the process of deter- 
mination and histological differentiation.” If the 
genes fundamentally determine what is to appear, the 
organizers and inductors must be related to them and 
Needham believes that, “Organizers must indeed be 
regarded to a large extent as the intermediary mecha- 
nisms between the gene equipment and the final form 
and properties of the developing animal.” “.. 
act in development by producing, inhibiting the pro- 
duction of, or masking and unmasking hormones, 
catalysts or inhibitors in more or less diffusible states.” 

These quotations indicate that the experimental em- 
bryologist is getting a new picture of some of the fac- 
tors concerned in development and differentiation. 
The processes are complex, the details are vague and 
the causal relations can not always be specified. Em- 
bryological changes seem to be due to definite chem- 
ical substances which in turn are somehow related to 
interaction of nucleus and cytoplasm. To the embry- 
ologist determination has meant a definite morpholog- 
ical fixation of structure; to the biochemical embry- 
ologist it seems to mean a series of biochemical reac- 
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tions resulting in the production of a definite molecu- 
lar pattern in the cytoplasm. One thing in this recent 
type of experimental work which is of great interest 
is the discovery of the plasticity which is sometimes 
found, and the ability of a part to change while the 
whole organism is maintained as a unit. 

Sonneborn’® described an interesting cytoplasmic- 
genic relationship in Paramecium aurelia. Both a 
gene and a cytoplasmic substance are necessary if a 
particular hereditary character is to appear. “When 
some of the cytoplasmic substance is present, the gene 
controls its continued production; but when the cyto- 
plasmic substance is absent the gene can not initiate 
its production.” If the organism has the gene but not 
the eytoplasmie substance the character does not ap- 
pear, but when the cytoplasmic substance is added 
the character does develop, and since the gene then 
controls this substance the character is maintained in 
succeeding generations. Sonneborn thinks this sort of 
relationship may be significant in development and 
determinaticn generally. He says: “All that is re- 
quired to account for the production of different char- 
acters in different cells with the same genes is to have 
differential segregation of these cytoplasmic deter- 
miners at cell division...” This suggestion seems 
to imply a cytoplasmic origin of the particular sub- 
stance independent of any genic or nuclear coopera- 
tion. 

De Vries’s theory provided for a nuclear-cyto- 
plasmie interchange since his pangens could leave the 
nucleus and enter the cytoplasm where they became 
active. Several or many pangens could enter the 
cytoplasm and multiply there; some of these might 
be correlated in action or opposed, but the structure 
and behavior of the cytoplasm was the resultant of 
the influence of all the pangens present in it. Thus 
far our modern theory has not provided us with any 
clear idea of how the genes in the nucleus ean in- 
fluence the properties of the cytoplasm and thus de- 
termine its character. Probably we could assume 
that chemical substances might be made in, or be con- 
tained in, the gene and these could diffuse out of 
the nucleus much like de Vries’s pangens. Caspersson 
and Schultz? demonstrated the presence of nucleic 
acids in both nucleus and cytoplasm. Mirsky and 
Hollister?’ give us a hint of possible means of inter- 
action of nucleus and cytoplasm. Chromatin is 
“largely, if not entirely, composed of a unique sub- 
stance, nucleohistone,” and the chromosomal proper- 
ties are really the properties of this chemical sub- 


16 T. M. Sonneborn, Proc. Nat. Acad. Sci., 29: 329-343, 
1943. 

17 T. Caspersson and J. Schultz, Proc. Nat. Acad. Sci., 
26: 507-515, 1940. 

18 A. R. Mirsky and A. W. Hollister, Trans. N. Y. Acad. 
Sci., II, 5: 190-198, 1943. 
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stance. Interactions might funetion in this way: 
“From the massive, indiffusible particles of nucleo- 
histone small quantities of histone (a protein of rela- 
tively small size) are apparently constantly dissocia- 
ting. If this process occurs in the living cell, and 
we have good reasons to believe it may, it could play 
an important part in the mechanisms of gene action, 
for it would mean that a protein component of the 
chromatin is diffusing out to other parts of the cell.” 

With our increasing knowledge of the chemistry and 
physics of protein, and of the biochemical aspects of 
biological processes new light is being thrown on old 
facts. But it is also compelling us to change our point 
of view and to speak in more specific terms than we 
often use. Words like germ plasm, cells, cytoplasm, 
chromosomes, genes suggest morphological entities, 
units or behavior, and may keep us from understand- 
ing or appreciating the underlying molecular phe- 
nomena which are fundamental and significant. Bio- 
logical phenomena are not just chemical and physical. 
The question of arrangement and organization is in- 
volved but molecular patterns and groupings may be 
back of biological organization. Sponsler and Bath’® 
point out that a considerable amount of orderliness 
oceurs in proteins, the amino acid residues occupying 
definite positions in the chains of protein molecules. 
Since definite patterns can thus be demonstrated 
chemically it is possible that this may be the basis 
for what we think of as protoplasmic organization. 
We must somehow correlate the molecular and mor- 
phological aspects if we are to have the opportunity 
to test the behavior and significance of definite chem- 
ical substances in protoplasm. 

Chromatin (and genes) are nucleoproteins which 
reproduce themselves. Stanley?° states that all viruses 
are, or contain, nucleoproteins and “all viruses have 
in common the ability to reproduce or multiply when 
placed within living cells.” Whether viruses are liv- 
ing or not they are close to the borderline between 
living and non-living proteins. Claude?! says, “. . 
it is noteworthy that, so far, organic structures found 
to exhibit the property of self-duplication have been 
shown to contain nucleic acid of the one type or the 
other.” Might it be permissible to speculate further 
that substances containing nucleie acids or nucleo- 
proteins are capable of reproducing themselves? If 
certain types of proteins are capable of self-repro- 

19 Q, L. Sponsler and Jean D. Bath, ‘‘ Molecular Strue- 
ture in Protoplasm.’’ In: ‘‘The Structure of Proto- 
plasm,’’ 41-80. W. Seifriz, editor, Iowa State College 
Press, 1942. 

20 W. M. Stanley, ‘‘The Structure of Viruses.’’? In: 
‘¢The Cell and Protoplasm,’’ 120-135. Publ. 14, A.A.AS., 
Albert Claude, ‘‘ Distribution of Nucleic Acids in the 
Cell and the Morphological Constitution of Cytopiasm.’’ 


In: ‘Biological Symposia,’?? X, 111-130. J. Cattell 
Press, 1943. 
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duction we may have the basis for the duplication 
and perpetuation of molecular patterns. 
It may not be acceptable much longer to claim that 
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reproduction is a unique biological property as con- 
trasted with non-biological substances believed to be 
devoid of this property. 


POST-WAR GEOLOGY 


By Professor BRADFORD WILLARD 


LEHIGH UNIVERSITY 


IMMEDIATE PROSPECT 


Repucep civilian teaching schedules and smaller 
classes, even though partially supplemented by the 
introduction of ASTP, FAL, lately, ASTRP instrue. 
tion, leave me time to ponder the status of post-war 
geology. Shall earth sciences flourish or languish, 
shall we have an influx of students for whom employ- 
ment awaits only graduation, will the “G.I. Bill of 
Rights” return many of our students now in uniform? 
Personally, I think we shall have plenty of students. 
I believe curricula in geology and allied sciences will 
see, if not a boom, a considerable increase over pre- 
war registration. If so, must course content be re- 
vised? Will speialization be stressed? I believe 
changes must be made, particularly at graduate level 
because specialization will assuredly be stressed far 
more than in the past. Initial employment and sub- 
sequent advance in geology will go more and more to 
the man with the Ph.D. There may be so great an 
immediate demand that anybody who has rubbed 
elbows with geology in college can find employment, 
but I am looking beyond such a period to more settled 
conditions, steady employment. If this be so, what 
field or fields will have the accent; which may remain 
unaccented, what may drop from the picture? Where 
will curricular emphasis fall? What must we plan 
for undergraduate preparation and _ post-graduate 
specialization ? 

With such questions in mind, I commenced fact- 
gathering through correspondence and conferences 
with teachers of geology, geologists with the state and 
federal surveys, at museums, private consulting and 
industrial positions. In each ease I tried to find out 
the individual’s opinion on post-war geology and 
proper preparation of men for the work to be. Since 
some of the answers are confidential, I refrain from 
specific citations but shall summarize opinions and 
even have the temerity to introduce suggestions of 
my own. 

EMPHASIS, WHERE? 


Among those interrogated, optimism dominates. 
Geologists are generally hopeful that the science has 
an immediate, luminous if not scintillating future. 
Agreement is less general as to where greatest devel- 
opment will come. 


Nevertheless, two developments of 


earth science were most often mentioned: applied 
geology in engineering and economic ‘geology, inelud- 
ing mineral fuels. 

Closer bonds between applied geology and certain 
types of engineering, particularly civil and mining, 
appeal to reason. How often has the civil engineer 
been accused of too little familiarity with the earth 
into which he digs, upon whose surface his structures 
rise? Conversely, many a geologist, called in on a 
construction job, has been baffled by ignorance of 
engineering terminology and practise. Though a man 
trained in neither field need master fully the other, 
he can have a basic knowledge thereof. A civil 
engineer or geologist with extra study can acquire 
enough knowledge to function intelligently in the com- 
plementary science. The super-highway, railroads, 
dams, water supply, flood control, foundations, har- 
bor and shore installations are among civil engineering 
projects where geology must serve. To prepare for 
work on such projects, can we not, at the expense 
of one or two extra study years, create a civil-engi- 
neering geologist? I have had students who “split 
majors” in these fields even though their years in 
college were crowded to meet the added load. Their 
professional success fully justifies the preparation. 
While such a hybrid-trained student might split his 
major as suggested, he could achieve the objective 
if he took his bachelor’s degree in geology, followed 
with a degree in civil engineering or vice versa. 

There was a time a generation ago when mining 
engineers had a tolerable geologic training. To-day, 
the trend seems to be to prepare a man to lay track 
and string wires underground, to get out coal or ore 
regardless of its geologic nature and occurrence. | 
have no argument with this type of training, if it 
follows the trends of the time and fills a need of our 
civilization. Yet, if the old concept of the mining 
engineer is to be discarded, why not develop in his 
stead the newer concept of a mining geologist? If his 
education followed a program of the pattern suggested 
for the civil-engineering geologist, it would turn out 
a man capable of giving correct geologic interpreta- 
tions to mining problems. 

One could propose more applications of geology to 
engineering and allied fields. I have often felt that 
the metallurgist to-day is going the way of the mining 
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engineer, but in his case the drift is less serious since 
his actual contact with the raw materials is more 
remote. Pedology and all that it may imply in its 
especial dealings with the regolith embracing water 
supply, agricultural engineering practices, flood and 
erosion control, soil mechanics and allied problems 
ure topics that must receive more geologic support. 

Economie geology has been more or less arbitrarily 
trisected into metallic, non-metallic, mineral fuels. I 
believe that for economic geology, methods of study 
and their application rather than subject-matter will 
change. The war has emphasized two phases of eco- 
nomie geology, the strategic mineral and the deple- 
tion of mineral resources. There has been intensive 
search for strategic minerals or their substitutes, for 
low-grade deposits, for new reserves hitherto ne- 
vlected, undervalued or unknown. If such explora- 
tion and exploitation are to continue, and surely they 
must as we more and more approach a mineral-poor 
civilization, old, supposedly exhausted workings may 
enjoy a face-lifting. We shall require new and spe- 
cial emphasis upon structural geology, stratigraphy, 
refined petrographic methods, applied paleontology 
(particularly micropaleontology), geochemistry and, 
perhaps above all, geophysical methods of prospect- 
ing. Ineidentally, let it not be overlooked that, after 
all, civilized man’s most important mineral asset is an 
abundant supply of fresh water. Water supply prob- 
lems grow directly with population and the demand 
ior bath tubs, even though such be ethical rather than 
physiologie. 

Granting that engineering geology and economic 
veology are those fields with the most engaging future, 
they are not the whole picture. The emphasis which 
war has placed upon meteorology and climatology 
is alone enough to assure their future as their appli- 
cation to civilian needs develops. Some will say, “Oh, 
hut meteorology and climatology are not geology!” 
Who said they were? They are earth science and 
they are consanguineous to orthodox geology. <A 
geologist, sensu stricto, needs some meteorology; the 
converse is equally patent. So, too, with geophysics. 
I mentioned its application to economic geology; its 
hearing on engineering problems is axiomatic. Ocean- 
ography, structural and dynamical geology, seismol- 
ogy are likewise closely associated with earth-physiecs. 
As with meteorology, so with geophysics, the special- 
ists in these fields and the geologist need to know 
something of each other’s work. Their interfusion 
(lefies sharp separation. 

Is the cultural side of geology defunct? Is pure 
science now really to become nonsense? I doubt it. 
I doubt if we have so far degenerated that only “prac- 
tical” science can be tolerated, only the strictly utili- 
tarian, 7.e., money-making, courses are worthwhile. 
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Who expects us to give up most of astronomy or 
archeology, much of that part of biology we used to 
eall “natural history”? Perhaps the days of the 
great fossil-hunts are gone, but speculation on organic 
evolution, the excavation of its fossilized, documen- 
tary evidence, description of new species, paleogeog- 
raphy, earth history, the very age of the earth itself 
are topics which surely will receive a fair share of 
attention among thinking men and women to be. Sup- 
port of such work will continue just as long as philan- 
thropy and curiosity retain residence in the human 
race. The immediate, post-war scramble for recovery 
and return to the ways of peace, the replacement of 
losses of material needs and comforts may for a few 
years shunt pure science on a siding, but eventually 
I look for, its return to a clear right-of-way. From 
pure science have come so many great discoveries of 
applied science—geology is no exception. 


CURRICULA 


If the post-war geologist is to be a greater special- 
ist than his ante bellum predecessor, thorough serutiny 
of the curriculum by which he is educated profession- 
ally is imperative. Inevitable specialization in grad- 
uate studies means more years in college and uni- 
versity. The basis of this work is the undergradu- 
ate period. Suppose you were asked to set up an 
undergraduate course for the would-be geologist, what 
might be your reaction? Would you not take as your 
first or major premise that, because of specialization, 
our new crop of geologists must do post-graduate 
work? Second, whatever the post-graduate specialty, 
the undergraduate training must be basic and can vary 
little. Assuming that your geology major is com- 
mitted to graduate work and that he has been “caught” 
early enough in his undergraduate career for fairly 
thorough preparation, what subjects shall he study? 

It sounds paradoxical, if not downright suicidal, 
if I say that the fewer courses in geology an under- 
graduate geology major takes the better. Truly, that 
is overemphasis. Suppose we insist upon four basic 
semesters as a minimum coverage, these to be dis- 
tributed among general geology, historical geology, 
mineralogy, including erystallography and blowpipe 
analysis, petrology. To these could be added a semes- 
ter course each in paleontology, structural geology, 
field methods, map reading including photogrammetry. 
Beyond these I am convinced no undergraduate must 
travel, always provided he is destined to become a 
graduate student. I do not say that he shall take no 
more; I cite the must and near-must subjects only. 
If this is all the geology he is to take, what is our 
undergraduate to do with his time? This: distribute 
it broadly among as many fields as he can from the 
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sum total of those that are useful or essential to the 
geologist. 

Give the undergraduate language, above all four 
years of English. Let him know and appreciate good 
literature and learn to write the language clearly, 
directly and yet interestingly. There is too much 
scientific writing that like some minerals is clear but 
colorless. Let him have a working knowledge of two 
modern languages, French and German. There is 
little advantage for him to spend years reading for- 
eign classics. His working knowledge must be a thor- 
ough basis of grammar. This acquired, give the stu- 
dent a German or French geologic text, dictionary 
and plenty of room to flounder till he acquires a 
vocabulary. I disagree with those who cry out for 
Spanish. A speaking knowledge of that language is 
no doubt an asset to any who may go to South or 
Central America, but there is so relatively little in 
the literature in Spanish that its neglect will not prove 
fatal. Whatever the future status of European cul- 
ture and languages may be, the vast geologic bibli- 
ographies printed of French and in German articles 
warrant the study of these languages first and always. 

In engineering fields a geologist needs several 
courses. He must have mechanical drawing and plane 
surveying. With these I would somehow try to 
squeeze in descriptive geometry for its value in train- 
ing a man to think in three dimensions. To these 
courses may be added one each in general metallurgy 
and the principles and practice of mining. 

Courses in most of the major, non-geologic sciences 
are necessary parts of a geologist’s training. He must 
have mathematics at least through plane trigonometry. 
That will take care of anything, including his survey- 
ing, he may encounter during undergraduate days, if 
not throughout his professional career. If he should 
become an engineering geologist or a geophysicist or 
a meteorologist, he must have more mathematics. 
Keep this in mind as his interests and learning pro- 
gress. A year of chemistry, that is through qualita- 
tive analysis, is none too much. I should prefer to 
add a semester of quantitative analysis, but am not 
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adamant on this point. Your economic geologist will 
need it, but he might take it in graduate school where 
physical chemistry may also be inserted. A year of 
physics is unavoidable. Should our man lean toward 
geophysics or meteorology, a minor in physics is ad- 
vised. General biology he must have, for who dare 
speak in terms of bare fosil bones and empty shells 
but know nothing of their flesh and blood descendants? 
The amount of course dosage must be more or less 
controlled by individual interests and intentions. For 
a would-be paleontologist, general biology must be 
followed by courses in botany, ecology and perhaps 
embryology and comparative anatomy, especially if 
comparative anatomy of invertebrates is available. 

I realize that I have set up an ideal, an educational 
vehicle with stellar attachments. That a set-up such 
as outlined may seldom be attained is true. Few 
students decide upon their major soon enough in their 
careers to complete such a major. They must post- 
pone a varying percentage of the courses to graduate 
years. Too few curricula are liberal enough or flexible 
enough to permit insertion of all my suggestions. 
Nevertheless, here is the mark at which I aim. 


SUMMATION 


Believing as I do that geology in the immediate 
future will have a greater application, that with that 
application we shall see its expansion, I present the 
suggestions in this paper. They are based upon eare- 
ful consideration, analyses, deductions from assembled 
views and opinions. Specialization will mean more 
and better geologists but also a greater graduate 
school population which must be fed from the under- 
graduate curriculum. There, and there particularly, 
is the basement complex on which to build. The 
greatest immediate need in geology is a broad, ade- 
quate undergraduate preparation, not so much in 
geology itself, but in a slightly appalling list of eol- 
lateral “must” subjects. Once this foundation is at- 
tained, graduate work in its several fields will care 
for itself. 


OBITUARY 


RECENT DEATHS 
ProressorR JAMES ALEXANDER SHOHAT, of the de- 
partment of mathematics of the University of Penn- 
sylvania, died on October 8 in his fifty-eighth year. 


Howarp Cuapin Ives, consulting civil and con- 
struction engineer, retired, formerly professor of rail- 
way engineering at the Worcester Polytechnic In- 
stitute, died on October 6, aged sixty-six years. 


Dr, Earu C. SHERRARD, since 1917 chemist with the 
U. S. Forest Products Laboratory at Madison, Wis., 
died on October 5 at the age of fifty-eight years. 


Dr. Epwarp WiL.L1AM BercGer, who retired in 1943 
as entomologist of the Florida State Plant Board, died 
on August 23. He was seventy-four years old. 


Dr. H. Scuacut, mining engineer, since 
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1935 a member of the Board of Control of the Mich- 
igan College of Mining and Technology, died on Sep- 
tember 29. A correspondent writes: “Mr. Schacht was 
president and general manager of the Copper Range 
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Company and president of the Copper District Power 
Company. He was a graduate of the Michigan Col- 
lege of Mines, which in 1940 conferred upon him the 
honorary degree of doctor of engineering.” 


SCIENTIFIC EVENTS 


THE SCOTTISH SEAWEED RESEARCH 
ASSOCIATION 

A ScortisH Seaweed Research Association has been 
established with the cooperation of the British Min- 
istry of Supply and the Scottish Council of Industry. 
It will derive half its funds from private subscription 
and half from the Development Commissioners. 

It is reported in The Times, London, that through 
its survey and ecology division the association will 
attempt to discover or develop reliable methods of 
survey of littoral and sublittoral seaweed, and conduct 
surveys. The engineering division will maintain and 
develop The Prospecto, a ship specially equipped for 
the survey and collection of deep seaweeds. It will 
also be the task of this division to develop equipment 
for littoral surveys, for landing weed, for assisting 
crofters and farmers in collecting seaweed and to in- 
vestigate the possibilities of pressing, drying and mill- 
ing equipment. The chemistry division will study sea- 
sonal variations of various Scottish seaweeds and pro- 
vide information for those engaged in the extraction 
of chemicals and who market or use seaweed for feed- 
ing stuffs or fertilizers. 

A director will be appointed to coordinate all these 
activities. The board of the association is being as- 
sisted by leading scientific men and has been promised 
the fullest use of the facilities of other scientific organ- 
izations. It is intended that the results of the investi- 
gations will stand the scrutiny of both technical and 
commercial groups. The work of the association will 
largely determine the future development of seaweed 
resources in Scotland and subsidiary and allied in- 
dustries associated with seaweed products. 

The chairman of the association is Sir A. Steven 
Bilsland. 


THE ALABAMA ACADEMY OF SCIENCE 

Tue Alabama Academy of Science held its twenty- 
first annual meeting in Birmingham on April 14 under 
the presidency of E. V. Jones, of Birmingham-South- 
ern College. The meeting was well attended, having 
a registration of over a hundred members and visitors. 
Fifty-nine papers were presented in the various 
sections. 

Dr. Jones’s presidential address was entitled “Chal- 
lenges Facing the Alabama Academy of Science.” 

New and reelected officers for 1944-45 are: 


President, James T. MacKenzie, American Cast Iron 
Pipe Company, Birmingham. 


President-Elect, J. M. Robinson, Alabama Polytechnic 
Institute, Auburn. 

Vice-presidents and Section Chairmen: Biology and 
Medical Sciences, J. P. Reynolds, Birmingham-Southern 
College, Secretary, Alvin V. Beatty, University; Chem- 
istry, G. H. Evans, Huntingdon College, Montgomery, 
Secretary, Davis H. Thomson, Birmingham; Geology and 
Anthropology, E. C. Horton, U. S. Weather Bureau, 
Birmingham, Secretary, Peter A. Brannon, Department 
of Archives and History, Montgomery; Geography and 
Conservation, J. M. Stauffer, Department of Conserva- 
tion, Montgomery, Secretary, Thomas A. Ford, Depart- 
ment of Conservation, Montgomery; Physics and Mathe- 
matics, A. T. Wager, Birmingham-Southern College; 
Industry and Economies, W. M. Mobley, Alabama By- 
Produets Corporation, Tarrant; The Teaching of Science, 
Mrs. W. D. Thompson, Birmingham-Southern College. 

Treasurer, John Xan, Howard College, Birmingham, 
reelected for three years. 

Councilor of the American Association for the Ad- 
vancement of Science, Septima C. Smith, University, re- 
elected. 

Long Range Planning Committee, member, Section III, 
S. J. Lloyd, University. 

Councilor for the Junior Academy for three years, 
Miss Lillian Worley, Alabama College, Montevallo. 


The Alabama Junior Academy of Science was in 
session at the same time, at the Phillips High School, 
with exhibits constituting a special feature of the 
program. 

The next annual meeting of the academy will be 
held in Birmingham in the spring, the date to be deter- 
mined later. 

WINNIE McGuLAMERY, 
Secretary 


DECORATIONS OF RUSSIAN SCIENTIFIC 
MEN BY THE SOVIET GOVERNMENT 


The Information Bulletin of the Embassy of the 
U.S.S.R. reports the following decorations conferred 
on eighty-one members and workers of the Academy 
of Sciences of the Ukrainian SSR in recognition of 
notable services in various branches of science: 


The highest decoration, the Order of Lenin, has been 
conferred upon Academician Vladimir Filatov, famous 
oculist, whose method of cornea transplanting has helped 
to restore sight to thousands of wounded men during 
the war. Academician Filatov has also scored important 
successes in the field of tissue therapy. In a number of 
diseases, even those entirely unconnected with the eyes, 
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Filatov transplants tissues into the human body, thus 
hastening the process of recovery. 

The Order of the Red Banner of Labor was awarded 
to the president of the Ukrainian Academy of Sciences, 
Alexander Bogomolets. His well-known researches in the 
field of endocrinology, the physiology of blood circulation 
and the problem of longevity have shed light upon a num- 
ber of problems of modern medicine. Academician Bo- 
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gomolets has also carried on extensive studies in the prob- 
lem of the connective tissues. Famous as a teacher, he 
heads the School of Soviet Pathologists and is author of 
a study on pathological physiology for which he was 
awarded a Stalin Prize. 

The Order of the Patriotic War, First Class, was con- 
ferred upon 74-year-old Academician Evgeny Paton, for 
his services to the Soviet tank-building industry. 


SCIENTIFIC NOTES AND NEWS 


Tue Distinguished Service Award of the National 
Council of Geography Teachers has been conferred 
on Dr. Gilbert Grosvenor, president of the National 
Geographic Society and editor of The National Geo- 
graphic Magazine, in recognition of “his outstanding 
contribution to educational geography.” The cita- 
tion emphasizes his “forty-five years of skilful lead- 
ership in the field of educational geography as editor 
of the magazine and twenty-five years as president of 
the society. Under Dr. Grosvenor the membership of 
the society, which has sponsored more than a hundred 
scientific expeditions and has generously contributed 
geographic material to the public and private educa- 
tional institutions in this country, increased from nine 
hundred to a million two hundred and fifty.” 


THE Mexican Government recently conferred on Dr. 
Harlow Shapley, Paine professor of practical astron- 
omy at Harvard University, director of the Harvard 
College Observatory, the Order of the Aztee Eagle, 
third class, in recognition of “his cooperation in ar- 
ranging for the installation of the telescope of the 
National Astrophysical Observatory at Tonanzintla.” 


THE President of Peru has conferred the decoration 
of the Heraldic Order El Sol Del Peru in the class of 
Knight Commander on Dr. J. C. Geiger, director of 
public health of the City and County of San Fran- 
cisco. The citation reads: “As President of the San 
Francisco Chapter, Pan American Society, Dr. J. C. 
Geiger has aided materially in fostering and cement- 
ing friendly relations between countries of the Amer- 
icas; as a teacher of preventive medicine and public 
health in universities, medical officer of health and 
chief of hospitals, he has added much to the glorious 
chapter of the prevention of disease.” The Order of 
the Sun of Peru was founded in 1821 by San Martin, 
and is the oldest in Latin America. 


On the occasion of the opening ceremonies on Octo- 
ber 10 of the annual display of roses at the Brooklyn 
Botanic Garden, a reception for members and guests 
was given in honor of Dr. George S. Avery, Jr., who 
was appointed recently director of the garden to suc- 
ceed the late Dr. C. Stuart Gager. 


WIiLuiAM GAERTNER, founder and active head of the 


Gaertner Scientific Corporation, known for his work 
in the design and production of high-grade precision 
instruments, will celebrate his eightieth birthday on 
October 24. 


THE Genetics Society of America announces the 
election of the following officers for 1945: President, 
Dr. Barbara McClintock, of the Department of Ge- 
netics of the Carnegie Institution at Cold Spring 
Harbor; Vice-president, Dr. Paul C. Mangelsdorf, 
professor of botany at Harvard University. 


At the annual meeting in Cleveland on September 
12 of the American Microscopical Society, the follow- 
ing officers were elected for the year 1945: Presi- 
dent, Dr. Raymond C. Osburn, the Ohio State Uni- 
versity; First Vice-president, Dr. Charles Drechsler, 
U. S. Department of Agriculture; Second Vice-presi- 
dent, Dr. Enrique Beltran, University of Mexico; 
Elective Member of the Executive Committee, Dr. 
L. J. Thomas, University of Illinois; and Member 
of the Spencer-Tolles (endowment) Committee, Dr. 
Paul 8. Welch, University of Michigan. 


Av the annual meeting of the Paleontological Re- 
search Institution, held at its headquarters in Ithaca, 
New York, the following officers were elected for the 
ensuing year: President, Kenneth E. Caster, Univer- 
sity of Cincinnati; Vice-president, Ralph A. Liddle, 
Fort Worth, Texas, and Ithaca, N. Y.; Secretary, 
Rebecea S. Harris; Treasurer, Gilbert D. Harris; 
Assistant-Treasurer, Katherine V. W. Palmer. 


Atv the meeting of the American Association of 
Colleges of Pharmacy, held at Cleveland in Septem- 
ber, Dr. Henry S. Johnson, dean of the College of 
Pharmacy of the University of Connecticut, was 
named president-elect for the year 194445. 


Dr. Grorce Lynn Cross, professor of botany and 
chairman of the department of the University of Okla- 
homa, assistant dean of the Graduate College and act- 
ing director of the Research Institute, has been elected 
president of the university. 


THE Commonwealth Fund has established a fund 
to bring visiting professors to the School of Medicine 
Dr. Carl V. Moore, 


of the University of Louisville. 
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associate professor of medicine of the School of Medi- 
cine of Washington University, was in residence from 
October 9 to 21, and Dr. William F. Windle, pro- 
fessor of neurology and director of the Institute of 
Neurology of Northwestern University, will be in resi- 
dence during the month of November. 


Dr. G. Witson SHaFrer, dean of the College of 
Arts and Sciences of the Johns Hopkins University, 
will be visiting professor of psychology at Goucher 
College during the first term of the college year. 


Proressor JOHN E. Burcuarp, director of the 
Bemis Foundation, has been appointed director of 
libraries at the Massachusetts Institute of Tech- 
nology. He will assume administrative direction of 
the library and museum system of the institute, but 
he will have as his immediate and major task the 
planning of a broadened program of library service. 
Included in this program is the development of plans, 
for which the institute hopes to secure the necessary 
funds, for a new library building that will not only 
serve as a great central scientific and technical library, 
but also as a center of the humanities and a broad 
program of cultural activities. 


AT the Louisiana State University, Dr. H. V. Howe, 
director of the School of Geology, has been made dean 
of the College of Arts and Sciences, and Dr. E. A. 
Fieger has become head of the newly established de- 
partment of agricultural chemistry and biochemistry. 
Dr. R. L. Menville, owing to ill health, has been retired 
at his request as dean of the College of Chemistry and 
Physies. The title of dean emeritus has been con- 
ferred on him. He is succeeded by Dr. A. R. Choppin. 


Dr. AMEDEO S. Marrazzi, head of the department 
of pharmacology and therapeutics of the School of 
Medicine of Loyola University, Chicago, has been ap- 
pointed professor and head of the department of 
pharmacology of the College of Medicine of Wayne 
University. 


Dr. H. C. Eyster has been promoted to an associate 
professorship of botany at the University of South 
Dakota, Vermillion. 


Dr. ALToN GoLpBLoom has been appointed chair- 
man of the department of pediatrics at McGill Uni- 
versity and acting physician-in-chief to the Children’s 
Memorial Hospital, Montreal. He succeeds Dr. R. R. 
Struthers, who has joined the UNRRA as pediatric 
consultant. 


Dr. FrepericK M. Ferker, dean of the School of 
Engineering and professor of engineering administra- 
tion at George Washington University, has been ap- 
pointed a member-at-large of the National Research 
Council, and has been assigned to the Division of 
Engineering and Industrial Research. 
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Dr. Gustav A. Swanson, associate professor of 
entomology and economic zoology at the University 
of Minnesota, has been appointed biologist in the 
Division of Wildlife Research, U. S. Fish and Wild- 
life Service. He is in charge of the cooperative wild- 
life research unit program and will serve also as 
liaison officer on the Pittman-Robertson research proj- 
ects to correlate scientific data acquired through the 
expenditure of Federal aid funds. Dr. Swanson’s 
headquarters will be in Chicago, IIl., at the central 
offices of the service. 


Dr. GERHARD LEHMANN, associate professor of phar- 
macology at the School of Medicine of the University 
of Louisville, has resigned to become pharmacologist 
for Hoffmann-La Roche, Ine., Nutley, N. J. 


Dr. Mirton Harris has resigned as director of re- 
search of the Textile Foundation and the Textile Re- 
search Institute, effective on January 1. At that time 
he and a number of members of the staff who have 
been working with him will continue their activities 
in a research and consulting organization to serve the 
textile and allied industries under the name of the 
Milton Harris Associates. 


Dr. Miuton J. Forer has recently been appointed 
head of the department of bacteriological research of 
the Wm. S. Merrell Company. 


The Harvard Alumni Bulletin reports that Stanley 
F. Morse, who has been in practice for twenty-five 
years as an agricultural consultant, is serving as chief 
of the American Food Mission which has been sent 
to French North Africa by the U. S. Foreign Eeo- 
nomic Administration. The mission will cooperate 
with and assist the French Committee of National 
Liberation in its efforts to restore food production to 
its pre-war volume in Tunisia, Algeria and Morocco. 


Proressor GASTON RAMON, director of the Pasteur 
Institute in Paris, and his family are reported to be 
safe and in good health. Dr. Ramon is the discoverer 
of the diphtheria toxoid and tetanus toxoid immuni- 
zation and the flocculation test of diphtheria toxin. 


Dr. WILLIAM DEB. MAcNiper, Kenan research pro- 
fessor of the School of Medicine of the University 
of North Carolina, delivered the commencement ad- 
dress at the University of Louisville School of Medi- 
cine on September 8. On August 25, Colonel R. 
Arnold Griswold, head of the department of surgery, 
who is on leave of absence with the Army, chief of 
the surgical service at Walter Reed General Hospital, 
delivered the Alpha Omega Alpha lecture. 


Tue four hundred and seventh meeting of the Amer- 
ican Mathematical Society will be held at Columbia 
University on October 28. There will be sessions at 
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10:30 a.m, and 2:00 p.m. By invitation of the Pro- 
gram Committee, Professor Gordon Pall, of MeGill 
University, will deliver an address entitled “The 
Arithmetieal Invariants of Quadratic Forms.” 


Tue Albert and Mary Lasker Foundation, Inc., has 
established the Lasker Award of $1,000 to be given 
annually through the National Committee for Mental 
Hygiene “for outstanding service in the field of mental 
hygiene.” It will be conferred at the annual meeting 
in the autumn of each year. The purpose of the award 
is to recognize significant contributions for the pro- 
moting of mental health and to making the field of 
mental hygiene more familiar to the general public. 
Each year the award will be made for a contribution 
in the special aspect of the subject which seems to be 
of the most immediate and current significance. The 
recipient will be selected by an anonymous jury chosen 
annually for its competence to judge accomplishment 
in a particular field. The award this year will be for 
work in mental hygiene related to the war. 


THE Ordnance Distinguished Service Award has 
been presented to the American Standards Associa- 
tion “in recognition of outstanding and meritorious 
engineering advisory services, in war and peace, for 
the development, manufacture and maintenance of 
ordnance materiel.” 


A sciENTIFIC fungus farm—one of the first of its 
kind—has been established at the Works Laboratory 
at Schenectady of the General Electrie Company so 
that engineers, by studying the characteristics of 
fungi, may prevent interference with the best per- 
formance of war equipment. 


THE Michigan College of Mining and Technology 
has established an assistantship in engineering Eng- 
lish, to give training in the teaching of speech, tech- 
nical writing and literature to engineering under- 
graduates. The assistant will be aided by the engi- 
neering staffs in studying the application of language 
skills to engineering work. He will do a considerable 
amount of classroom teaching, will assist in the editing 
of technical papers, and will otherwise familiarize 
himself with the major problems of English instrue- 
tors in technical colleges. 


Wir# a view to assisting scientific men and scien- 
tifie institutions to become acquainted with the work 
of their Latin American colleagues, the Division of 
Intellectual Cooperation of the Pan American Union 
is publishing a tentative directory of journals dealing 
with the natural, physical and mathematical sciences 
published in Latin America. 


Industrial Standardization states that the Argentine 
Government recently published a decree creating the 
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Instituto Nacional de Tecnologia. It is expected to 
have two sections, one for research and the other 
for technical matters, each with a managing director. 
Reports from Argentina indicate that the organiza- 
tion will be administered by a board composed of a 
general manager and the directors of the two sections. 
Industrial firms and business houses may become mem- 
bers, as well as other organizations that have been 
approved by the executive power of the nation. 


A GRANT of 3,000 rupees per annum has been sanc- 
tioned by the Government of Travancore to the Indian 
Institute of Science, Bangalore, for three years from 
1120 (1944-45), for a lectureship in the department 
of applied chemistry, to be called “The Maharajah of 
Travancore Lectureship in Applied Chemistry.” 


WirtH Lord Nuffield’s approval the trustees of the 
Nuffield Foundation have decided to allocate £10,000 
a year for a period of ten years for a chair of child 
health in the University of London. The financial as- 
sistance provided by the foundation will enable a 
post-graduate Institute of Child Health to be estab- 
lished for teaching and research. It is proposed that 
the institute be associated with the Hospital for Sick 
Children, Great Ormond Street, and the Obstetrie De- 
partment of the British Post-Graduate Medical School 
at the Hammersmith Hospital. 


The British Medical Journal reports that the terms 
of reference of the Scottish Scientific Advisory Com- 
mittee have been revised and are now as follows: “To 
advise the Secretary of State on the application of 
the results of scientific research to public health ad- 
ministration and to promote medical investigations 
designed to assist the Secretary of State in the dis- 
charge of his responsibilities for the health services 
in Seotland.” Membership of the committee has been 
widened in the interests of medicine generally and 
includes Sir John Orr (chairman), Professor D. Cap- 
pell, Professor F. A. E. Crew, Professor E. W. H. 
Cruickshank, Professor D. K. Henderson, Professor 
J. Hendry, Sir A. S. M. Maegregor, Professor T. J. 
Mackie, Professor J. W. MeNee, Professor C. Me- 
Neil and Professor Noah Morris. Dr. I. N. Suther- 
land, of the Department of Health for Scotland, is 
medical secretary. Normally the appointment will be 
for four years, but to provide for rotation five of the 
members now appointed will retire after two years. 
The chairman of the Medical Advisory Committee, 
Sir John Fraser, and the secretary of the Medical 
Research Council, Sir Edward Mellanby, are ex-officio 
members of the committee. 


THE forestry program recommended to the British 
Government by the Forestry Commission for adop- 
tion after the war proposes that in the interests of 
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national security the country’s forest area be in- 
creased by 5,000,000 acres. This plan provides for 
the afforestation of 3,000,000 acres of bare land which 
has little agricultural value, and for the “dedication” 
to forestry by the owners, or acquisition by the State, 
of 2,000,000 acres of existing woodlands in private 
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ownership. The Forestry Commission now owns 
1,250,000 acres of land, of which 779,000 acres are 
plantable and 440,000 acres are already planted. The 
proposed future program, which would be spread over 
fifty years, would mean the acquisition of about 2,000,- 
000 acres more for afforestation. 


DISCUSSION 


THE UTILITY OF MAJOR FOREIGN LAN- 
GUAGES IN PHYTOPATHOLOGY 


THE check lists, listing literature received by the 
U. S. Department of Agriculture, published succes- 
sively as “Botany Current Literature,” “Plant Science 
Literature” and “Bibliography of Agriculture,” rep- 
resent comparable and extensive cross-sections of the 
world literature in the plant sciences. To determine 
the trend in numbers of publications in phytopa- 
thology in each of the major foreign languages, counts 
were made of the foreign language papers in this field 
included in these check lists for the years 1931, 1935, 
1942 and 1943. The results of these counts are given 


in Table 1. 
TABLE 1 


NUMBER OF PHYTOPATHOLOGICAL PAPERS LISTED IN EACH 
OREIGN LANGUAGE 


Year German French Russian Spanish Portuguese 


1931 210 149 67 49 6 
1935 209 118 107 42 19 
1942 7 2 me 69 41 


1943 27 3 2 84 25 


The marked decrease in German, French and Rus- 
sian papers from the levels of 1931 and 1935 to those 
of 1942 and 1943 is evidently due mainly to total 
mobilization for military purposes with consequent 
curtailment of scientific investigation, and to a more 
limited extent to interference with receipt of journals 
in America. This decrease is all the more significant 
when we consider that of all the botanical sciences, 
phytopathology is most closely linked to war produe- 
tion, a fact that is seen in heightened activity in this 
field in both Great Britain and the United States dur- 
ing both world wars. These low levels of scientific 
production are likely to last long after the termination 
of the war because of a necessary lag in the restora- 
tion of a psychological, economic and political equi- 
librium which will permit and encourage a resumption 
of research, and because of a deficit of trained sci- 
entists. 

In contrast, there has been a steady increase in the 
numbers of Spanish and Portuguese papers, indica- 
ting an inerease in agricultural research in South 
America, inasmuch as few of the papers listed origi- 
nated in either Spain or Portugal. This inerease is 


likely to continue in the future because of the almost 
certain extensive development of agriculture in South 
America, because of the encouragement of science in 
South America by the United States which is evident 
in many forms, e.g., exchange scholarships, fellowships 
and professorships, and outright grants to South 
American countries for scientific purposes, and be- 
cause of the probable absence of handicaps from post- 
war adjustments in South America. 

In the future, Spanish and Portuguese may become 
more useful languages to scientists than French, for 
several reasons: (1) an increase in the quality and 
number of publications from South America can be 
expected; (2) the effects of the psychological, eco- 
nomie and political disruption in France are shown 
by the paucity of phytopathologie contributions from 
that country since 1940, when hostilities ended in 
France, and these effects are so deep-rooted that many 
years may be required before the pre-war level of pro- 
ductiveness can be expected in France; and (3) of the 
four principal Romance languages used in scientific 
publication, Spanish, Portuguese and Italian are more 
closely related to one another than is French to any 
of the other three, so that familiarity with any one of 
the first three has broader usefulness than French as 
a key to the other Romance languages. 

Prior to the outbreak of the war, the number of 
technical papers in Russian was accelerating, whereas 
publication in French and German had reached more 
constant levels. The high degree of organization of 
agricultural research in Russia and the advantages 
of being a victorious participant in the war, coupled 
with the pre-war acceleration of research and the 
great diversity and extent of hitherto unstudied agri- 
cultural problems in Russia, all point toward the in- 
creasing importance of scientific contributions from 
that country after the war in comparison with France 
and Germany. 

The present and potential increase in numbers of 
Spanish and Portuguese contributions from South 
America and the potentialities of Russian agricultural 
science following the war indicate a need for the re- 
valuation of the utility of languages in the graduate 
training programs of agricultural scientists. A prac- 
tical application of this would involve substitution of 
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Spanish (Portuguese) or Russian or both tor one or 
both of the members of the traditional German-French 
requirement. 
J. Harvey McLauGHuin 
OKLAHOMA AGRICULTURAL AND 
MECHANICAL COLLEGE 


THE THREAT TO PURE SCIENCE! 


At a time when the allied victory for the cause of 
freedom is not far away, there is a growing danger to 
intellectual freedom throughout the civilized world. 
Although the activities of most of mankind are such 
that intellectual freedom is but an abstraction to them, 
nevertheless it must be remembered that freedom, like 
peace, is indivisible and that ultimately even the four 
freedoms would be endangered were intellectual free- 
dom to go. Specifically, it is the danger to freedom 
in seience that I write of. This danger arises from 
the totalization and socialization of science which is 
growing throughout the entire world. In Russia, it 
has already been achieved by the State; in England, 
the movement is strong—possibly due to the intellec- 
tual consciousness of the English Labor Party and 
Socialist societies—and in this country, paradoxically 
enough, it is the ever-increasing employment and im- 
portance of physicists in industry—the professionali- 
zation of physies—that will ultimately destroy free- 
dom in science. A society founded on technology, and 
free from want, may be able to give comfort and 
satisfaction to its citizenry, but it would lack those 
distinguishing qualities that go to make a civilized 
and cultured society. 

There is a good chance in the near future for some 
governmental control in science. Only the great in- 
dustrial nations will be able to wage war in the future, 
since industrial advancement as well as advancement 
in the machines and instruments of war depend, in 
the main, on directed research. The profession of 
medicine is already well on the way toward socializa- 
tion. 

The socialization of medicine offers no direct danger 
to intellectual freedom since the great majority of 
practitioners, being professional men, have neither 
time nor inclination to engage in research. Further- 
more, as professional men they have no interest in 
pure science. Not until a scientific discovery or ad- 
vance has gotten to the stage where they can use it, 
does it concern them. And then they are only con- 
cerned with its use and not with the scientific prin- 
ciples involved. However, it is different in physics. 
Here the industrial or professional physicists em- 
ployed by corporations do pursue research in physics. 
But their research is directed toward technological 

1See address by Professor P. W. Bridgman, SCIENCE, 


February 12, 1943, and his article on ‘‘The British Society 
for Freedom in Science,’’ in SclENcE, July 21, 1944. 
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achievement. The basic science of physics is becoming | 


a servant of the industrial corporation and society. 
Already the American Institute of Physies is seeking 
to define “the profession of physics” and it is this 
professionalization which is inviting government con- 
trol. As long as physics was confined to the univer- 
sity there was no danger of this. The average teacher 
of physics at a college or a university, though not 
necessarily a research scientist, has felt, on the whole, 
a moral responsibility to uphold pure science. But I 
doubt whether the majority of the industrial physi- 
cists, uot being in a university environment nor under 
the influence of the traditions of a university, feel that 
way. The interests of the industrial—the profes- 
sional—physicists may not always be the same as 
those who consider the freedom and autonomy of pure 
science paramount. 

The ever-increasing employment of physicists by 
the industrial corporations of this country accelerates 
the social impact of the physical sciences, and society 
begins to look around for some social control. The 
technological aspect of physics looms to undue impor- 
tance before the public. 

An eminent English economist has recently said 
that “the man of science should be on tap but not on 
top.” This statement sums up the totalitarian view 
very nicely, as it does the position of the professional 
physicist in society. It looks upon the great man of 
science not as a creative spirit who achieves those 
virtues unique with man—reason, detachment and un- 
derstanding—but as somebody to be used by society 
when the need suggests it. 

Science is an intellectual activity—its very nature 
is not practical. It has an intrinsic goodness, for it 
brings us an enrichment of living and gives us a 
glimpse of the infinite complexity and fascination of 
the universe. Because the pursuit of truth and the 
passion for understanding give a dignity and nobility 
to man, its value can not be measured by any material 
standard. If man is not to live by bread alone, pure 
science must remain free, autonomous and supported 
for its own sake. . 

ALEXANDER W. STERN 


A PLEA TO RAMAN SPECTROSCOPISTS 


In abstracting Raman data for the “Annual Tables 
of Physical Constants” it is necessary for the abstrac- 
tor to have for each compound the empirical formula, 
the Geneva name-—if it is an organic compound—and 
information as to whether the spectrum was obtained 
with the sample in the solid, liquid, or gaseous state; 
or in solution in a given solvent at a given concentra- 
tion. 

Frequently this information is either not given in 
the paper or is given in such a manner that consider- 
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able time is required to interpret it. For example, in 
one 1944 paper about three hours were required to find 
the necessary information for only six compounds. 
Since hundreds of compounds are to be abstracted, 
this becomes a slow and tedious task. 

It seems that it would be relatively easy for the 
authors, who are familiar with the compounds upon 
which they are reporting, to give the aforementioned 
information in their papers, preferably in connection 
with the table of data. If this were done, the data 
could be abstracted much more easily and quickly. 

Forrest F. CLEVELAND 

DEPARTMENT OF PHYSICS, 

ILLINOIS INSTITUTE OF TECHNOLOGY 


ANOTHER MASTODON FOUND IN OHIO 


WITHIN the last few weeks, the skeleton of a mas- 
todon was found on the farm of Carl Work, located 
about 2 miles northeast of Jackson, Ohio, and ap- 
proximately 12 miles from Wooster. The bones were 
found protruding from the bank of a drainage ditch. 
The skull with the two tusks, the neck vertebrae and 
a number of ribs were unearthed. The entire skeleton 
was not present and apparently the rear portion of 
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the animal had been removed, either during the ex- 
cavation of the ditch or subsequently by erosion. 
The tusks, which are complete, are three feet in length 
and 4 inches in diameter at the base. The teeth are 
in excellent condition. The bones indicate a small 
animal. The material in which the skeleton was 
embedded is a muck deposit. An examination of the 
soil at the depth of three feet, which was the horizon 
of the skeleton, indicates that it is a layer of peaty 
material covered by sandy loam. The fact that it is 
a flat stretch of land, which was originally so poorly 
drained that a drainage ditch was necessary, combined 
with the evidence of a peaty formation, indicates that 
at one time the area was a swamp. Doubtless, at 
some time after the great Ice Age, this animal was 
mired in the bog and died there. A few years ago, 
parts of another mastodon were found in bog deposits 
near Benton, Ohio, located not far from the spot 
where a giant sloth was unearthed. The latter, found 
at a depth of five feet, was embedded in marl and peat 
in an area known as “The Plains” south of Millers- 
burg, Ohio. 
Karu Ver STEEG 
COLLEGE OF WOOSTER 


SCIENTIFIC BOOKS 


PUBLICATIONS OF THE MATHEMATICAL 
TABLES PROJECT 


Table of the Bessel Functions J,(z) and J,(z) for 
Complex Arguments. By the Mathematical Tables 
Project, under the sponsorship of the National 
Bureau of Standards. xliv+403 pp. New York: 
Columbia University Press. 1943. $5.00. 

Tables of Lagrangian Interpolation Coefficients. By 
the Mathematical Tables Project. xxxvi+392 pp. 
New York: Columbia University Press. 1943. 
$5.00. 

Table of Circular and Hyperbolic Tangents and Co- 
tangents for Radian Arguments. By the Mathe- 
matical Tables Project. xxxviii+410 pp. New 
York: Columbia University Press. 1943. $5.00. 

Table of Reciprocals of the Integers from 100000 
through 200000. By the Mathematical Tables 
Project. viii+ 201 pp. New York: Columbia Uni- 
versity Press. 1943. $4.00. 


For the prosecution of the American war effort, in 
which mathematical research is playing such a funda- 
mentally important role, it is difficult to imagine any 
more important event than the organization early in 
1938 of the computing group under the direction of 
Dr. Lyman J. Briggs, director of the National Bureau 
of Standards. With Dr. Arnold N. Lowan, the able 


technical director of the group, many manuscripts of 


fundamental mathematical tables were prepared. And 
the nucleus of the original great group is still very 
active while dealing with problems of the Applied 
Mathematics Panel of the National Defense Research 
Committee. 

Up to the end of 1942 the Mathematical Tables 
Project had published 15 bound volumes. To these 
are now added four volumes, the first to be published 
by the Columbia University Press. The first three 
of these are of particular importance. 

The table of Bessel Functions J,(z) and J,(z), for 
complex argument, z= re'?, has the range r= 0(.01)10; 
%=0(5°)90°; to 10 places of decimals. For ¢=0°, 
the table is really of Jo(r), J,(r) for every hundredth 
of a unit of the argument. For ¢=45°, we have the 
most extensive table of ber, bei, ber’, bei’ functions 
yet published. The same may be said of the tables 
of I,(r) and I,(r) for ¢=90°, although Aldis in 1899 
published a 21-place table for each tenth of a unit 
0 to 6, and an 18-place table for each unit 6 to 11. 
Exeept for Dinnik’s trivial and highly erroneous 
three-page table of 1922, this volume contains the 
first table of the kind. We understand that the Proj- 
ect has prepared similar tables of Y,(Z), Y,(Z). 

The volume of tables of Lagrangean Interpolation 
Coefficients will be weleomed by all users of tables, 
and especially by those computing with machines. 
The main part of this volume is oceupied with 9 tables 
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of which the first, a Three-point table, - 1(.0001) +1, 
is exact. This is followed by 8 tables each, to 10 
places of decimals: a Four-point table, -1(.001) 
0(.0001) +1(.001)2, and so on to an Eleven-point 
table, —5(.1) +5. The volume contains other tables 
of importance for dealing with special problems. 
Previously published were special tables of Hunting- 
ton, Kelley and others, but nothing as comprehensive 
and useful as the present volume. 

The main table of the third volume under review 
is devoted to the Cireular and Hyperbolic Tangents 
and Cotangents for radian arguments ranging from 
0 to 2 at intervals of 0.0001. The number of decimal 
places varies from 5 to 13 for the different functions 
and different argument ranges. The only previous 
comparable table for radian argument was the unre- 
liable table of Hayashi, 1926. Hence the volume 
under review fills a real gap in the field of tables 
of such elementary functions. 

The 7-figure table of Oakes for reciprocals of num- 
bers from 1 to 100 000 has long been in use. The new 
volume expands by tenfold the scope of existing tables 
for the interval 100 000 to 200 009. 

The first three volumes have valuable introductions 
and bibliographies. 

We are happy to learn that two more volumes of 
the Mathematical Tables Project, bringing the total 
number to 21, are to be published by the Columbia 
University Press in the near future. These are (a) 
Tables of sin-!x; (b) Table of Associated Legendre 
Functions. This is a noble and remarkable array of 
most useful volumes to be published in a five-year 
period. 

R. C. ARCHIBALD 

BROWN UNIVERSITY 


ADVANCES IN ENZYMOLOGY 
Advances in Enzymology and Related Subjects of 
Biochemistry. Volume IV. By F. F. Norp and 
C. H. WerkMan. Illustrated. viii+332 pp. New 
York: Interscience Publishers, Inc. 1944. $5.50. 


Tue hybrid vigor of biochemistry appears clearly 
in Volume IV of “Advances in Enzymology.” 
Through the resourcefulness of the biochemist more 
and more biological problems are being brought 
within range of the methods and concepts of chem- 
istry. The biochemical systems that are gradually 
emerging must often surprise and bewilder the chemist 
as well as the biologist. The vigor of the hybrid 
science is perhaps more apparent in the “Advances” 
than it is in the various journals of biochemistry. 
In them it has become necessary to restrict and even 
standardize papers, so that much of what an author 
has to say never gets into his papers. We all know 
how a talk with a man in his laboratory clarifies and 


SCIENCE 


VoL. 100, No. 2599 


explains a field of investigation. Reading a chapter 
in the “Advances” is, at its best, like listening to a 
worker in his laboratory. 

And the chapters in “Advances” are about as varied 
as the kinds of talk one hears in different laboratories. 
There are chapters that are severely factual; there 
are those that are heavily laden with speculation, more 
heavily than the assembled data can support; and 
there are also several chapters in which fact and 
theory are nicely integrated. For the present reviewer 
there was something of interest in every chapter. 
Even the chapter by Jensen and Tenenbaum on “The 
Influence of Hormones on Enzymatic Reactions” is 
enlightening to the reader. Here is a subject that 
must surely become one of the great fields of investi- 
gation. Even so, the authors are able at present to 
review it in eight and one-half pages. One can 
imagine the dismay of the editors when they received 
the manuscript of this brief chapter with its imposing 
title. The effect on the reader is sobering and con- 
vineing: a valuable paper. 

Another short chapter is on “The Transamination 
Reaction” by Herbst. This chapter consists essen- 
tially of a brief, critical summary of the work by 
the Russian biochemist, Braunstein, along with an 
interesting comparison of the work by Herbst on non- 
enzymatic transamination. If transamination is one 
of the newest fields of investigation in enzymology, 
the study of emulsin is one of the oldest. The most 
active American worker in the field, Pigman, con- 
tributes a chapter on the “Specificity, Classification 
and Mechanism of Action of the Glycosidases.” In 
the study of these enzymes the biochemist has been 
meticulous in the attention he has given to the various 
substrates used but rather surprisingly carefree in 
the attention given to the enzymes themselves. In- 
vestigation of the glycosidases would appear to have 
been too little influenced by the contributions to en- 
zymology of Sumner and of Northrop and Kunitz. 
Another esseritially factual chapter is on “The Ab- 
sorption Spectra of Vitamins, Hormones and En- 
zymes” by Brode. This is a useful summary, and on 
the whole the reviewer must accept the word of a 
leading authority on chemical spectroscopy. There 
is, however, on page 277, a figure exhibiting the 
absorption spectra of amino acids which could be 
misleading. In this figure the relative positions and 
extinction coefficients of the curves given for tyrosine 
and diiodotyrosine are almost the reverse of what they 
would be in the region of neutrality. The reason for 
this is that the curve for tyrosine represents the ab- 
sorption of this amino acid in 0.1N NaOH and the 
curve for diiodotyrosine represents its absorption in 
0.1N HCl. These facts should have been given either 
in the legend of the figure or in the text. 
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If the authors of the chapters that have just been 
mentioned never stray far from experimental data, 
this must be attributed to their own individual tem- 
peraments rather than to editorial censorship, for 
right next to the carefully pruned “Influence of Hor- 
mones on Enzymatic Reactions” is the luxuriant 
growth of “Biological Energy Transformations and 
the Cancer Problem.” The author of the latter, V. R. 
Potter, is not intimidated in the least by the intricacies 
of biological energy transformations, and he shows 
that he knows his way about in this field, but in order 
to reach the cancer problem from this well-trodden 
field he has to pass through a maze consisting of 
nucleoproteins, the Rous tumor virus and other as- 
sorted odds and ends. In this maze he is not so sure- 
footed. It is supposed that the clue to the cancer 
problem lies in an understanding of the interrelation- 
ships between the tumor virus, the synthesis of nucleo- 
proteins and the energy transformations of the cell. 
“The Chemical Formulation of Gene Structure and 
Gene Action” also has a decided speculative orienta- 
tion. There is here much to arouse the interest of 
biochemists, who are only beginning to be aware of 
one of, the greatest of biological problems. Much of 
Gulick’s discussion of the chemical nature of the gene 
is unfortunately marred by an acceptance of certain 
theories of the constitution of proteins that already 
have been discredited. 

When discussing problems of cancer and the gene 
it is at present exceedingly difficult to bring observa- 
tion and theory into satisfactory relation to each 
other. In the two chapters yet to be considered the 
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problems discussed are more amenable to satisfactory 
treatment. In “Gramicidin, Tyrocidine and Tyro- 
thricin” Hotchkiss shows that, although these sub- 
stances are, because of their toxicity, of quite limited 
value as therapeutic agents, an understanding of their 
chemical constitution and mode of action on living 
cells is of general interest. The observations concern- 
ing the effect of gramicidin on the phosphate-uptake 
of cells, for example, provides a novel insight into the 
problems of cellular metabolism. ‘“Tyrosinase,” by 
Nelson and Dawson, has been saved for the last simply 
because reading it gave the reviewer so much pleasure. 
Here is an intricate subject treated clearly and con- 
vineingly. There has been no lack of controversy in 
this field, and yet the authors succeed in giving fair 
treatment to the views of others, although they do 
not hesitate to consider the problem as a whole from 
their own point of view. A paper like this one on 
tyrosinase could be written only by authors who have 
worked in this field for many years and have discussed 
the subject with their students from every point of 
view. The reader of this account of their work is 
struck both by the fine achievement and by the prom- 
ise of more to come. Two items that especially im- 
pressed the reviewer are: the evidence that one enzyme 
can be involved in two entirely different reactions; 
and the evidence that tyrosinase becomes inactivated 
by the process of enzymatic activity itself, rather than 
by any known products of the reaction it promotes. 
A. E. Mirsky 


ROCKEFELLER INSTITUTE FOR 
MEDICAL RESEARCH, NEw YORK 


SPECIAL ARTICLES 


NORMAL HUMAN STROMATA AS ANTIGENS 
FOR COMPLEMENT FIXATION IN THE 
SERA OF PATIENTS WITH RELAPSING 

VIVAX MALARIA! 2 


SEVERAL publications have dealt with the use, in 
tests for complement fixation in the sera of human 
patients with malaria, of antigens prepared from the 
blood of monkeys heavily infected with Pl. knowlesi® 
or from that of chickens heavily parasitized with Pl. 


1The work described in this paper was carried out 
under a contract recommended by the Committee on 
Medical Research, between the Office of Scientific Research 
and Development and Columbia University. Filed with 
the Committee on June 1, 1944. 

2 From the Department of Medicine and Division of 
War Research, Columbia University, College of Physicians 
and Surgeons, and the Presbyterian Hospital, in the City 
of New York. 

3M. D. Eaton and L. T. Coggeshall, 1939, through 
L. T. Coggeshall, A.A.A.S. Symposium on Human Ma- 
laria, Washington, 1941. A. D. Dulaney, W. K. Strat- 
man-Thomas and O. 8. Warr, Jour. Infect. Dis., 70: 
221, 1942. 


gallinaceum.* Positive reactions were usually encoun- 
tered only after several paroxysms in the first attack, 
persisted for some weeks or months, and occurred 
especially frequently after relapses. Kligler and 
Yoeli* noted, also, that sera of occasional malaria 
patients fixed complement with antigens prepared 
from normal chicken erythrocytes. It has now been 
found that such malarial sera as react with antigen 
from normal chicken stromata also fix complement 
more strongly with normal human stromata, and that 
many malarial sera which fail to react either with 
gallinaceum antigen or normal chicken stromata fix 
complement strongly with the normal human antigen. 
Although immunologically non-specific, this reaction 
appears reasonably disease-specific for malaria, with 
easily excluded exceptions such as noted below, for in ° 
tests on 32 normal and 81 pathological sera only 4 
probable false positives were found among the latter. 


4]. J. Kligler and M. Yoeli, Am. Jour. Trop. Med.,. 
21: 531, 1941. 
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These were shown by sera from a ease of severe 
gastro-intestinal bleeding with many transfusions, and 
from three eases of secondary syphilis, two imme- 
diately after the 3-day arsphenamine drip treatment, 
the other immediately after 4 days’ treatment with 
penicillin, 600,000 units in all. Malaria appeared 
rigorously excluded in two of the presumably false- 
positive cases and unlikely in the others. In three of 
these instances complement was also fixed strongly 
with gallinaceum antigen. 

In the sera of patients with malaria, the reaction 
with normal stromata appeared less frequently in 
pareties with induced malaria than in chronically 
relapsing vivax eases. In the serological check-up of 
the latter group, then, the readily available normal 
human stromata appear to be about as sensitive an 
indicator as the more difficultly accessible and ex- 
pensive gallinaceum antigens thus far available. The 
experimental basis for this conclusion is summarized 
below for 167 sera of 23 chronically relapsing vivax 
patients studied at weekly intervals for one to three 
months: 


Normal 
: Pl. gal- 
Antigen: human 
stromata 
No. of patients positive (++ fixa- 
tion or more) at least once . 16 14 
Per cent. positive patients ... 70 61 
No. of positive reactions in "167 
tests 37 47 
Per cent. positive reactions ............... 22 28 


Kligler and Yoeli* have noted that knowlesi and 
gallinaceum antigens are of roughly equivalent value 
in the complement fixation tests. 

The immunologically non-specific malaria reaction 
with normal human stromata is not of the Forssman 
type, since all sera showing agglutination of sheep 
cells were absorbed with these before carrying out the 
-complement-fixation tests. The reaction is apparently 
due to an auto-antibody, but occurs with the stromata 
of other species as well. A detailed discussion will be 
given in a later, more complete publication. 

The normal human stromata antigen is prepared as 
follows: Washed human red cells, preferably from 
freshly drawn blood, are poured into several volumes 
‘of chilled water saturated with CO,. The precipitated 
material is centrifuged in the cold, washed several 
times with cold 0.2 per cent. NaCl solution, taken up 
in a 2:1 mixture of cold 0.9 per cent. NaCl and 1.26 
per cent. NaHCO, solutions, and frozen until the next 
day, when it is thawed and centrifuged. The insoluble 
material, which carries the major portion of the active 
antigen, is suspended smoothly in 0.9 per cent. NaCl 
solution and lyophilized in small quantities in am- 
poules which are then vacuum-sealed and stored in 
the cold. For use, each sample is rehydrated and 
diluted to about four blood volumes, or more if neces- 
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sary in order not to exceed one quarter of the mini- 
mum anticomplementary dose. Different prepara- 
tions varied in reactivity, but not in relation to the 
blood groups involved, some of the most active lots 


deriving from O cells. 
MIcHAEL HEIDELBERGER 


MANFRED M. MAYER® 


INDUCTION OF LEUKEMIA IN MICE! 


Mouse leukemia appears spontaneously in a high 
percentage of mice of particular inbred strains.?-*:+ 
The disease can be induced in others by the adminis- 
tration of exposure to x-rays,?° 
or injection of estrogenic hormones.'+!* Onset of the 
disease has been accelerated by the action of car- 
cinogens in three of the four high leukemia strains 
tested ;>-® 7-13 similar studies have not been reported on 
x-rays and estrogens. A low leukemia strain sus- 
ceptible to the induction of leukemia with estrogens 
proved to be resistant to induction of the disease with 
one of the carcinogenic hydrocarbons, methylcholan- 
threne.14 X-rays and methyleholanthrene were in- 
dependently and synergistically leukemogenie for F, 
hybrids of Furth’s Rf and Ak stocks; synergism 
was not demonstrable for «train dba mice which 
proved susceptible to induction of leukemia by 
methylecholanthrene but not with x-rays.'® 

The present investigation was undertaken to deter- 
mine to what extent susceptibility of a strain of mice 
to one leukemogenic influence implies susceptibility of 
the same strain to other leukemia-inciting physical or 
chemical agents. Mice of four stocks (strains F, A, 

5 Member of Scientifie Staff, Division of War Research, 
Columbia University. 

1 This investigation has been aided by grants from The 
Jane Coffin Childs Memorial Fund for Medical Research 
and the Cancer Fund of the Graduate School of the Uni- 
versity of Minnesota. 

2M. N. Richter and E. C. MacDowell, Proc. Soc. Exp. 
Biol. and Med., 26: 362, 1929. 

3J. Furth, M. R. Seibold and R. R. Rathbone, Am. 
Jour. Cancer, 19: 521, 1933. 

4A. Kirschbaum and L. C. Strong, Am. Jour. Cancer, 
37: 400, 1939. 


5J. J. Morton and G. B. Mider, SCIENCE, 87: 327, 
1938. 

6 J. Furth and W. A. Barnes, Cancer Rescarch, 1: 17, 
1941. 


7A, Kirschbaum, L. C. Strong and W. U. Gardner, 
Proc. Soc. Exp. Biol. and Med., 45: 287, 1940. 

8L. W. Law and M. Lewisohn, Proc. Soc. Exp. Biol. 
and Med., 43: 143, 1940. 

9J. Furth, Am. Jour. Roentg., 32: 377, 1934. 

10 P, §. Hinshaw, Jour. Nat. Cancer Inst., 4: 513, 1944. 

11W. U. Gardner, A. Kirschbaum and L, C. Sireng, 
Arch. Path., 29: 1, 1940. 

12. Gardner, T. F. Dougherty and W. L. Williams, 
Cancer Research, 4: 73, 1944. 

13 B. C. MacDowell, -: S. Potter, C. J. Lynch and A. 
Claude, Carnegie Inst. of Wash. Yearbook, 1937-38, p. 50. 

14 A. Kirschbaum and L, C. Strong, Cancer Research, 
2: 841, 1942. 

15 J, Furth and M. C. Boon, SCIENCE, 98: 138, 1943. 

16H, 8. Kaplan and A. Kirschbaum, Proc. Soc. Exp. 
Biol. and Med., 55: 262, 1944. 


d 
q 
d 
d 
! 
b 
bi 
¥ 
le 
le 
t] 
Ir 
Ww 
ke 
vie 
ce 
gi 
bl 
to 


OcTOBER 20, 1944 


and sublines 12 and 212 of strain dba) were observed 
as untreated controls, and during and following the 
administration of x-rays or methyleholanthrene. The 
methylcholanthrene was applied pereutaneously twice 
weekly in a 0.5 per cent. solution in benzene; 720 to 
$80 r of x-rays were administered by fractional irradi- 
ution, 80 r daily on successive days. Young adult 
animals of both sexes (8 to 10 weeks of age) were 
used. The latent period of chemical induction of 
leukemia in susceptible mice averaged approximately 
120 days; the latent period of x-ray induction was 
longer, with 120 days the shortest preleukemie period. 
Table 1 records the results. 


TABLE 1 
Numbe 3, 
strain one 234 
a5 os 
RE 
421 233 (55 per 
cent.) 
122 43 (35 per 
cent.) * 
34 OF 
80 3 (3.8 per 
cent.) 
55 
56 17 (30 per 
cent.) t 
dba-212 ... 14 5 (36 per 
cent.) 
dba-212 ... 17 11 (65 per 
cent.) § 
Iba-212 ... 12 0; 
26 0 
dba-12 .... 97 63 (65 per 
cent.) 
Iba-12 .... 12 


* Leukemia appeared precociously; per cent. reduced be- 
cause of death from induced skin tumors. 

+ Leukemias that appeared were not manifest precociously, 
Se at the expected time of occurrence for this 
strain. 

¢ Thirty-one animals still living. All leukemias appeared 
before any spontaneous case for this strain. 

§ Leukemias appeared earlier than any spontaneous case 
for this strain, 


The F strain was high in spontaneously developed 
leukemia (55 per cent.), susceptible to acceleration of 
onset of leukemia with carcinogens (30 per cent. 
leukemia before 200 days of age in methylcholan- 
threne-treated animals as contrasted with 6 per cent. 
in controls), and resistant to acceleration of onset 
with x-rays. 

Strain A was low in spontaneously developed leu- 
kemia, resistant to induction of the disease with 
methyleholanthrene, but has shown at least a 30 per 
cent. incidence following exposure to 880 r of x-rays 
given by fractional irradiation. 

Subline 212 of strain dba was moderately suscepti- 
ble to spontaneous leukemia and markedly susceptible 
to ecareinogenie induction of the disease, but resistant 


SCIENCE 


to x-ray induction or acceleration. Subline 12 of the 
same strain proved to be resistant to spontaneous 
leukemia or induction with x-rays, but very susceptible 
to the leukemogenie action of methylcholanthrene. 

The results demonstrate that susceptibility of in- 
bred mice, strains F and dba, to either spontaneous 
leukemia or the carcinogenic induction of the disease 
did not imply susceptibility to an agent, x-rays, which 
was, however, leukemogenic for genetically unrelated, 
low leukemia, and carcinogen-resistant animals, strain 
A. The problem of leukemogenesis in mice is very 
complex—first, multiple agents can induce leukemia; 
second, mice of only certain genetic constitution are 
susceptible to only certain agents; third, genetic sus- 
ceptibility to one agent, or to the spontaneous disease, 
can not necessarily be correlated with susceptibility 
to other leukemogenie agents. 

ArtTHuR KirscHBAUM 
Henry §. Kapian 
DEPARTMENTS OF ANATOMY AND RADIOLOGY, 
UNIVERSITY OF MINNESOTA MEDICAL SCHOOL 


THE NEUTRALIZATION IN VITRO OF AVIAN 
PNEUMOENCEPHALITIS VIRUS 
BY NEWCASTLE DISEASE 
IMMUNE SERUM 


AviAN pneumoencephalitis is the name applied by 
Beach’ to a disease of chicks in California from 2 to 
10 weeks old, formerly ecalléd “‘a respiratory nervous 
disorder,” and also to a respiratory disease of nearly 
or fully mature chickens which had been known in 
different localities as “chicken flu” and “9-day pneu- 
monia.”” The former was first observed in 1940, while 
the latter has been prevalent since 1935. Despite the 
fact that the spread of the disease through a flock is 
very rapid, transmission by artificial means proved 
difficult and was not accomplished until late in 1941. 
The cause of pneumoencephalitis was then shown? ® 
to be a filterable virus which could be propagated in 
chicken embryos. 

The average mortality in outbreaks of pneumo- 
encephalitis has been small, but in some instances 
as many as 50 per cent. of the affected chickens have 
died. The disease is always of economie importance 
to the owners of infected flocks, however, because of 
the loss resulting from its temporarily depressant 
effect on growth or egg production. The gross 
lesions seen in affected chickens are mucous exudate 
in the trachea and, in some cases, cloudiness of the 
membranes which form the air saes and mesentery. 
After continued propagation in embryos or rapid 
passage through a series of chickens, however, the 


1J. R. Beach, Proc. 46th Meet. U. S. Livestock Sanitary 
Assoc., 203, 1942. 

2 J. R. Beach, Nulaid News, 18: 13, 1940. 

3D. E. Stover, Amer. Jour. Vet. Res., 3: 207, 1942. 
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virus becomes so highly virulent that inoculation of 
chickens with minute doses of it causes death in 4 to 
6 days, and hemorrhagic lesions, particularly of the 
proventriculus and small intestines, are present in a 
majority of those which succumb. An interesting, 
and as yet unexplained, phenomenon of the artificially 
induced disease is that the infected chickens do not 
have the respiratory symptoms which are predominant 
in the natural disease. This applies to chickens in- 
fected by inoculation with material from field cases as 
well as to those inoculated with cultured virus. 

Because of the highly virulent nature of the ceul- 
tured pneumoencephalitis virus, it seemed of interest 
to determine if it might be related to the viruses of 
Neweastle disease or fowl plague, two highly fatal 
diseases of chickens which were not present in the 
United States. Through the cooperation of the 
Bureau of Animal Industry of the U. S. Department 
of Agriculture, a small quantity of anti-serum for each 
virus was received from England in February, 1943, 
and was used for in vitro neutralization tests with 
pneumoencephalitis virus. In these tests, mixtures of 
equal parts of serum, undiluted or diluted with saline, 
and of embryo-cultured virus were prepared and used 
for the intramuscular inoculation of chickens, 61 days 
old, in doses of 0.1 ce. 

Chickens were not infected by inoculation with 
1,000 infective doses of pneumoencephalitis virus 


when it was mixed with an equal quantity of undiluted | 


or 1:10 or 1:100 dilutions of Neweastle disease im- 
mune serum. The virus was not affected, however, by 
mixing it with the fowl plague immune serum. These 
results indicate that the virus of pneumoencephalitis 
is immunologically identical with the virus of New- 
eastle disease. 

It is hoped that the further studies of avian pneu- 
moencephalitis which are in progress may yield an 
explanation of marked difference between the charac- 
teristics of the natural and artificially induced disease. 

J. R. Beach 

DIVISION OF VETERINARY SCIENCE, 

UNIVERSITY OF CALIFORNIA 


THE ISOLATION OF THE ST. LOUIS EN- 
CEPHALITIS VIRUS FROM CHICKEN 
MITES (DERMANYSSUS GALLI- 

NAE) IN NATURE* 

Epipemics of St. Louis encephalitis have occurred 
in St. Louis and in St. Louis County in 1933 and 1937. 
Since the epidemic of 1937 sporadic cases of the dis- 
ease have been identified’ 2 in St. Louis County. Al- 

* From the Department of Pathology and the Depart- 
ment of Pediatrics, Washington University School of 
Medicine. Aided by a grant from the National Founda- 
tion for Infantile Paralysis, Inc. 


1R. J. Blattner and J. V. Cooke, Jour. Inf. Dis., 70: 
226, 1942. 
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though few in number the occurrence of these sporadic 
cases indicates that an endemic focus exists. The St. 
Louis area seemed to offer the opportunity for inves- 
tigating the problem of inapparent viral infection in 
a community during a non-epidemie period. There- 
fore, a survey for the presence of type specific anti- 
body to the St. Louis encephalitis virus in the human 
and animal population of the St. Louis area was 
undertaken by one of us to determine to what extent 
the population is being immunized to the virus of St. 
Louis encephalitis. In this study the data* obtained 
up to this time indicate that few individuals who have 
come into St. Louis County since 1937 show specific 
antibody to the St. Louis virus. On the other hand, 
a significant number of chickens, approximately one 
year of age, has shown a low titer of neutralizing anti- 
body for the virus. 

The work of Hammon et al.* has shown the natural 
occurrence of the St. Louis encephalitis virus in the 
mosquito Culex tarsalis Coquillet during epidemic 
periods. The experimental transmission of the St. 
Louis virus in chickens and pigeons by 9 species of 
mosquitoes from 3 genera has been reported.’ These 
findings, together with other epidemiological studies 
by Hammon and his colleagues,® appear to indicate 
beyond reasonable doubt that the mosquito is a vector 
concerned in human epidemics of St. Louis encepha- 
litis. However, the demonstration of neutralizing 
antibody in a significant number of one-year-old 
chickens in certain flocks in an area where the human 
population does not appear to be developing antibody 
suggested the possibility that some blood-sucking 
vector which does not bite man was transmitting the 
disease to fowl. 

The common chicken mite, Dermanyssus gallinae, 
frequently infests fowl in this area. The chicken 
mite belongs to the same order of Arachnida as 
does the tick and the life cycles of the two are com- 
parable in so far as the mite requires a blood meal 
before the moulting of the nymphs and before the 
oviposition by the adult females.? Therefore, the 
chicken mite seemed a possible vector in light of 
the experiments which have shown that ticks, under 
experimental conditions, are capable of becoming in- 
fected with two neurotropic viruses, the Dermacentor 
andersoni with the western equine encephalomyelitis 
virus® and the Dermacentor variabilis with the St. 


2R. J. Blattner and F. M. Heys, to be published. 

3M. G. Smith, to be published. 

4W. McD. Hammon, W. C. Reeves, B. Brookman and 
E. M. Izumi, Jour. Inf. Dis., 70: 263, 1942. 

5 W. McD. Hammon and W. C. Reeves, Jour. Exp. Med., 
78: 241, 1943. 

6W. McD. Hammon, W. C. Reeves, B. Brookman and 
C. M. Gjullin, Jour. Inf. Dis., 70: 278, 1942. 

7H. P. Wood, U. 8S. Department of Agriculture Bull. 
No. 553, 1917. 
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Louis encephalitis virus.2 Furthermore, in both in- 
stances the ticks are capable of transmitting the in- 
fectious agents to susceptible animals by bite and of 
the hereditary transmision of the virus to their off- 
spring. 

Mites (Dermanyssus gallinae) were collected from 


a coop in which there were chickens whose sera had‘ 


been shown to have neutralizing antibody for the St. 
Louis encephalitis virus. Of 6 chickens, 2 were defi- 
nitely positive and 2 questionably so. The mites were 
kept in test-tubes for 7 days without feeding. At the 
end of that time 60 mites were triturated in tryptose 
broth in an agate mortar and .1 ce of the supernatant 
fluid was inoculated intraperitoneally into each of 6 
nineteen-day-old Swiss mice. Young mice were used 
because they are more readily infected than adults by 
the intraperitoneal inoculation of the St. Louis en- 
cephalitis virus.!° In 8 days 2 of the 6 mice showed 
signs of illness with slight twitching. When moribund 
these 2 mice were killed. Necropsy showed no gross 
pathological lesions and bacteriological cultures of the 
brains, spleens and lungs were sterile. The brains 
were emulsified and diluted 1: 10 with tryptose broth. 
After centrifugation .03 ce of the supernatant fluid 
was inoculated intracerebrally into each of 8 mice and 
also on the chorio-allantoic membrane of the develop- 
ing chick egg. Three days later all 8 mice appeared 
sick and developed convulsions. Five of these died 
before the close of the third day. The 3 others were 
killed when moribund. The latter 3 brains were emul- 
sified and diluted 1:10 with broth. After centrifuga- 
tion the supernatant fluid was inoculated intracere- 
brally in .03 ce amounts into 6 mice. On the third 
day these mice developed convulsions. 

The egg membranes inoculated with the brain ma- 
terial of the 19-day-old mice appeared slightly thick 
and opaque when examined 3 days following inocula- 
tion. The embryos were alive and the allantoic fluid 
clear. The ground-up membranes were passed to mice 
by intracerebral inoculation and the mice developed 
convulsions on the third day following inoculation. 
All the mouse brains and the egg membranes have 
been bacteriologically sterile. The infective agent ap- 
pears to have been established in mice and in the chick 
egg. 

Filtration experiments with the infectious agent in 
a broth medium have shown that it passes readily 
through a Berkefeld N Filter. 

Microseopie sections of one of the mouse brains 
from the second intracerebral passage show an en- 


8 J. T. Syverton and G. D. Berry, Jour. Exp. Med., 73: 
243, 1941. 

9R. J. Blattner and F. M. Heys, Jour. Exp. Med., 79: 
439, 1944. 

10 J. L. O’Leary, M. G. Smith and H. R. Reames, Jour. 
Exp. Med., 75: 233, 1942. 
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cephalitie process which is apparently indistinguish- 
able from the pathological picture of St. Louis 
encephalitis in the mouse. 


TABLE 1 


MOUSE PROTECTION TeEST—-A COMPARISON OF THE NEUTRAL- 
IZATION OF THE St. Louis ENCEPHALITIS VIRUS AND OF 
THE VIRUS ISOLATED FROM MITES WITH Sr. Louis 
ENCEPHALITIS IMMUNE SERUM 


Serum 

pel Rabbit immune Rabbit 

Secu St. Louis serum Normal Serum 

Sis = St. Louis Virus St. Louis Virus 

Abas virus from mites virus from mites 
10-2 S70 9 444 4 


* Numbers = day of death of 1 mouse. 

+ S=survival of 1 mouse. 

¢=death from unknown cause. 

Identification of the newly isolated virus was at- 
tempted after 2 serial mouse brain passages. The 
brains of mice infected with the newly isolated virus 
are infective to a dilution of 10-®, as compared with 
10-° for brains of mice infected with the strain of St. 
Louis encephalitis (Hubbard strain) used in this lab- 
oratory. With two different lots of serum of rabbits 
immunized to a known strain of the virus of St. Louis 
encephalitis, the newly isolated virus is neutralized 
to approximately the same extent as is the known 
strain of St. Louis encephalitis virus (Hubbard 
strain), Table 1. It is not neutralized by serum of 
a guinea pig immunized to the western strain of virus 
of equine encephalomyelitis. 

A second isolation of the virus was attempted with 
mites from the original collection after they had been 
kept in test-tubes without feeding for four weeks. 
Thirty mites, predominantly nymphs, were triturated 
in broth as in the first isolation of the virus. The 
supernatant fluid was inoculated in .1 ee amounts 
intraperitoneally into each of 3 Swiss mice, 11 days 
of age. On the ninth day following inoculation 2 mice 
developed convulsions. Each of the 2 brains was 
passed to 6 adult Swiss mice by intracerebral injec- 
tion. The inoculum was bacteriologically sterile. Two 
and a half to three days following inoculation these 
mice developed convulsions. 

Conclusion: The St. Louis encephalitis virus * °s 
been isolated from chicken mites (Dermanyssus gal- 
linae) in nature in the St. Louis area during a non- 
epidemic period. 

Marcaret G. SMITH 
Russet J. BLATTNER 
FLoRENCE M. Heys 
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SCIENTIFIC APPARATUS AND LABORATORY METHODS 


AN EASILY CONSTRUCTED HEPP 
OSMOMETER 

INTEREST in the use of gelatin as a blood substitute 
has emphasized the need for a rapid method for mea- 
suring colloidal osmotic pressures (C.0.P.). Hepp’ 
has described a method in which the volume of fluid 
in the so-called outer chamber is exceedingly small, 
thereby insuring a relatively rapid attainment of 
equilibrium. The following is a description of a sim- 
plified form of this osmometer that is relatively easy 
to construct. 

Fig. 1 represents a cross-section of the osmometer. 


Jt 


Fic. 1. A diagram of the osmometer showing relative 
positions of the membrane and silk cloth. 
P is a cireular platform made of lucite with an open- 
ing in the center into which a glass tube (T) can be 
inserted after warming the lucite in water. The end 
of tube (T) should be flush with the surface of the 
lucite. It is not necessary to taper that part of tube 
(T) that fits into platform (P). Leaks ean be pre- 
vented by liberal application of DeKhotinsky cement 
to the base of this junction. The top part of the 
osmometer (C) is also made of lucite. The over-all 
diameter of the lucite pieces is 8 em. The inside 
diameter of C is 4 em and the width of the part of 
C in contact with the rubber gasket (R) is 1 em. The 
diameter of the lumen of the glass tube (T) is 1 mm. 
A layer of ultrafiltrate or other appropriate fluid is 
placed on P, and a piece of silk cloth (S) and a mem- 
brane (M) previously soaked in the fluid are placed 
on top. Care must be taken to exclude air bubbles 
from under the membrane. The two pieces of lucite 
are fastened together by means of eight screws. The 
serews are threaded into P and act as guides in bring- 
ing C into contact with P. This procedure prevents 
the formation of wrinkles in the membrane. The 
rubber gasket (R) is necessary to prevent leaks be- 
tween the lucite and the membrane. The experi- 
mental solution is placed in the chamber through 
opening (0). The fluid beneath the membrane is 
continuous with fluid in tube (T). The osmometer is 
placed on an appropriate platform in a constant tem- 

10. Hepp, Z. ges. exper. med., 99: 709, 1936. 


perature box (variation of air temperature + 0.5° C.) 
with the tube (T) protruding to the outside through 
an opening in the box. Pressure (usually negative) is 
applied by means of a manometer (with large reser- 
voirs to prevent uncontrolled changes in pressure) to 
tube (T), and the movement of the meniscus in tube 
(T) is observed with a microscope equipped with an 
ocular micrometer. A magnification of 80x is satis- 
factory. The pressure is adjusted until the meniscus 
moves slowly in a given direction and its rate of move- 
ment is determined. The pressure is changed (by 
about 20 mm of H,O) so that the meniscus moves in 
the opposite direction, and its rate is again deter- 
mined. The equilibrium pressure is calculated by in- 
terpolation. Equilibrium pressure is determined at 
intervals until a constant value is reached (usually 
within 10 to 15 minutes with plasma or serum, but not 
until 2 to 3 hours with gelatin). The C.O.P. is the 
sum of the interpolated pressure and the hydrostatic 
and capillary pressures of the fluids in the manometer 
(determined by the usual methods). With this method 
a number of osmometers may be used with only one 
microscope and one manometer, the tubes (T) being 
clamped off in between readings. The osmometer can 
be emptied through opening (E). The openings (() 
and E) are partially covered during a determination 
to prevent evaporation. For further details the ar- 
ticles of Hepp’? and Peters and Saslow? should he 
consulted. 

Cellophane (300 gauge) and collodion membranes 
have been used in measuring the C.O.P. of gelatin 
solutions.’ In the writer’s experience the Cellophane 
meibranes show less variation in permeability (deter- 
mining rate of passage of saline through the mem- 
brane under a given hydrostatic pressure) than do 
collodion membranes prepared under carefully con- 
trolled environmental conditions. However, a con- 
pletely satisfactory membrane for the measurement of 
the C.O.P. of gelatin has not been found. 

Warren S. REHM 


DEPARTMENT OF PHYSIOLOGY, 
UNIVERSITY OF LOUISVILLE SCHOOL 
OF MEDICINE 


2K. Peters and G. Saslow, Jour. Gen. Physiol., 23: 
177, 1939. 

3 Lawson, Hampden and W. S. Rehm, Am. Jour. Phy- 
siol., 140: 431, 1943. 
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ugh 

) is 

to | THEORY AND APPLICATIONS OF ELECTRON TUBES. New second edition 

nbe By Hersert J. Reicu, University of Illinois. 694 pages, $5.00 

an Assembles and coordinates present knowledge of the theory and application of electron tubes. The basic principles 

tis are applicable to radio engineering problems, as well as to industrial electronics, power control, electrical measure- 

ad ments, and other fields of use. 

cus 

re. HISTORICAL GEOLOGY. The Geologic History of North America 

(by By RussEuu C, Hussey, University of Michigan. 491 pages, $3.50 

3 in A lucid and well organized introductory text that presents the geologic history of North America and its inhabi- 
i tants throughout two billion years. A special attempt has been made to cover broad panoramas of important 

ter P P 

; events rather than a mass of details. 

in- 

at | GENERAL CHEMISTRY 

lly: By JOHN ARREND TIMM, Simmons College. International Chemical Series. 691 pages, $3.75 

not Presents general chemistry clearly and graphically in a vivid style that will eapture and hold the interest of the 

the student. The Lowry-Broénsted acid-base definitions are used consistently, yet the older definitions are carefully 
: pointed out. An outstanding feature of the text is the sound modern approach to the fundamental theory. 

pp 


te | LABORATORY MANUAL FOR GENERAL ZOOLOGY 


By Tracy I. Storer, University of California at Davis. McGraw-Hill Publications in the Zoological Sciences. 
one 150 pages, $1.25 


ine Designed to accompany the author’s well known General Zoology. Includes detailed exercises on the strueture and 
ean physiology of the frog and other common representatives of the principal groups of animals. 
(O 


SUGGESTIONS FOR LABORATORY INSTRUCTORS 


By Tracy I. Storer. (Supplied gratis to users of the Laboratory Manual) 


Offers suggestions regarding the laboratory demonstrations and procedures, to aid the instructor in conducting his 
classes. <A feature of the booklet is the inclusion of 32 useful formulas. 


nes THE ELEMENTS OF ASTRONOMY. New fourth edition 


tin By EpwaArpD ARTHUR FATH, Carleton College. McGraw-Hill Astronomical Series. 382 pages, $3.00 
ane A widely used standard text, revised and brought up to date. The discussion of the galaxies has been entirely 
er- rewritten. As before, the treatment is nonmathematical, and is designed especially for the beginning student. 


METEOROLOGY. A Practical Course in Weather 


Edited by Grorcr J. BRANDS, Chief Meteorologist, Pan American Airways System. 225 pages, $2.50 


Meets the requirements of those who need a special knowledge of meteorology in its application to their work, for 
safety, economy, and efficiency. Each lesson, consisting of text and examination, covers a particular topie in 
ol concise form. 


CLIMATOLOGY 
By BERNHARD HAURWITZ and JAMES M,. AusTIN, Massachusetts Institute of Technology. 410 pages, $4.50 


Intended primarily as an introduction to climatology for the meteorologist, this book stresses the physical causes 
of the climates and of the variations of the climatic elements in space and time. The descriptions of the various 
climates are given in meteorological language. 


ADSORPTION 


hi- 
; By C. L. MANTELL, Consulting Chemical Engineer. Chemical Engineering Series. In press—ready in 
November. 
Practice, rather than theory, is the keynote of this new approach to the subject of adsorption written from the 
viewpoint of industrial procedure, the designing engineer, and the operator of equipment. 
ke Send for copies on approval 


°.| McGRAW-HILL BOOK COMPANY, INC. 


an | 330 West 42nd Street, New York 18, N. Y. Aldwych House, London, W.C.2. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


A SCHOOL OF PAN AMERICAN 
AGRICULTURE 

AT Zamorano, Honduras, a school of Pan American 
agriculture was formally opened on October 12, to 
provide technical education in American tropical agri- 
culture particularly for students from Mexico, Central 
America and the West Indies. Its faculty includes sci- 
entists and educators from Middle America and from the 
United States. 

Escuela Agricola Panamericana is the official name of 
the new institution. It will be conducted as a practical 
work-while-learning laboratory, furnishing free and ex- 
pert technical training to a permanent enrollment of at 
least 160 young men carefully selected from Middle 
America. 

When their training is completed students are expected 
to apply their technical knowledge and experience to the 
problems of their home lands. 

The opening of this school is an event of more 
than local interest. As a result of the war Middle 
America is now supplying the United States with prod- 
ucts formerly obtained in the Far East, and will probably 
continue to do so in the future because of the great agri- 
cultural developments that have already taken place. The 
Western Hemisphere may become agriculturally self-suffi- 
cient. To promote this self-sufficiency is one of the ob- 
jectives of the new institution. 

The Escuela Agricola Panamericana was founded and 
endowed by the United Fruit Company, but will be di- 
vorced from the personnel requirements of any particular 
company or commercial employer. It will function under 
a board of regents, five of whom are Central Americans. 
Its establishment and location were authorized by the 
National Congress of Honduras. 


ITEMS 


AMATEURS interested in rediscovering Comet Berry, 
discovered at Dunedin, New Zealand, the middle of Sep- 
tember, should search in the constellations of Crater, the 
cup, Leo, the lion, and Sextans, the sextant, according to 
ealeulations made at Aberdeen, Md., by L. E. Cunning- 
ham. ‘‘The comet is likely to appear as a faint, fuzzy 
patch of light, and can. be distinguished from the many 
nebulae in the region by its motion past the stars. When 
this motion has been definitely proved, the position should 
be reported to the Harvard College Observatory.’’ Since 
its discovery on September 13 the comet has moved into 
the part of the sky near the sun and is lost in the twilight. 
A cablegram from the Carter Observatory, Wellington, 
New Zealand, sent in reply to a request from Mr. Cun- 
ningham, states that the comet was last observed on Sep- 
tember 16. At the time of its discovery, it was of the 
fifth magnitude and so was faintly visible to the naked 
eye. Three days later, however, it had faded to the sixth 
or seventh magnitude, and required a small telescope to 
see it. Unless the comet is accidentally rediscovered after 
it emerges from the morning twilight, its orbit will remain 
unknown. 


A NEW advance in the design of frequency modulation 
receivers reduces interference from undesired stations in 
the reception of FM radio programs, according to George 
L. Beers, of the Radio Corporation of America, the in- 
ventor. The FM receiving system represents a new 
approach to the problem of reducing noise and inter- 
ference. Known technically as a ‘‘frequency-dividing 
locked-in ocillator FM receiving system,’’ it consists of 
an oscillator which automatically adjusts its frequency 
to the frequency variation of the signal of the desired 
FM transmitter. ‘‘Frequency modulation,’’ Mr. Beers 
pointed out, ‘‘is still in its infancy in terms of a nation- 
wide entertainment service. Until a large number of 
high-powered FM broadcasting stations are operating on 
a commercial basis, the major technical problems which 
are involved in the design of FM receivers will not be 
fully appreciated. ’’ 


Gas turbine engines for aircraft, approaching as much 
as 10,000 horsepower, may be available within the next 
decade, according to G. W. Vaughan, president of the 
Wright Aeronautical Corporation. While the principles 
of gas turbines have been known for years, it was only 
recently that research has improved their efficiency to a 
point of practical use and only recently that advances 
in metallurgy have provided the metals to withstand the 
heat and power stresses of such engines. In the high- 
power range, the gas turbine has many advantages. It 
offers a large saving in weight and fuel consumption for 
long-range operation at high altitudes. On a giant trans- 
port plane of the future, the gas turbine engine may mean 
a saving of as much as 8,000 pounds over present types 
of engines, permitting about forty more passengers, or 
four extra tons of cargo, to be carried on each flight. The 
use of the gas turbine engine is therefore expected to 
make possible sharp reductions in passenger fares and 
cargo rates. 


NATURAL gas has been found non-injurious to growing 
plants and cut flowers, in experiments by Professor Felix 
G. Gustafson, of the University of Michigan. In this 
it is radically different from manufactured gas, which has 
long been known to be harmful to plants growing in 
homes and greenhouses, as well as to certain kinds of cut 
flowers. Potted plants of tomato, coleus, sunflower, snap- 
dragon, marigold and several other species, as well as cut 
flowers of tulip, carnation and stock, were placed under 
bell-jars. In some of the bell-jars from one to two per 
cent. of Texas natural gas, taken directly from the pipe 
line, was added to the atmosphere. Other jars were left 
with only ordinary air in them, as controls. Although 
the plants were exposed to the natural gas for several 
weeks, none of them developed detectable injury in the 
one per cent. gas atmosphere, and only two of the cut 
specimens of plants showed damage in the two per cent. 
concentration. As a further check, manufactured gas 
was added briefly to some of the bell-jars containing 
natural gas. The plants promptly showed signs of gas 
injury, but recovered when the manufactured gas was 
taken out and only natural gas remained. 
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orge 
e in- 
new 
ie Introduction to Parasitology 
3 of By ASA C. CHANDLER, Professor of Biology, The Rice Institute : 
te Up to the minute and completely revised, the seventh edition of the well-known work contains : 
“i the many advances made in this field in the past few years. With the war focussing attention 
+ on parasitic diseases, research on parasites has been speeded up and much new data accumu- 
ve lated. This most modern and timely book also discusses the possibility of the introduction of 
; ie new parasites into this country as a result of the war. Ready in October. 
hich Seventh Edition 706 pages 54 by 82 $5.00 
t be 
} The Theory of Resonance and Its Application 
nue 


next To Organic Chemistry 
By GEORGE WILLARD WHELAND, Department of Chemistry, 


ne University of Chicago 
to a A complete treatment of resonance directed to the organic chemist, this book will also prove 
nces of value to physical chemists in industrial research. The approach is non-mathematical, and 
the assumes no previous acquaintance with quantum mechanics. The book lays a thorough 
igh- groundwork in the study of resonance. Ready in October. 
| Approx. 316 pages Bt by 8% $4.50 
‘ans- 
Stream Sanitation 
, or By EARLE B. PHELPS, Professor Emeritus, Sanitary Science, 
The Columbia University 
ee Here is a new book on the basic principles of stream sanitation and remedial control measures. 
Conservation of resources is considered, and the public health aspects of the subject are taken 
up in relation to water supply. In addition, the principles of sewage disposal are discussed 
ving in terms of stream sanitation. The book includes a chapter on Stream Microbiology by James 
‘elix B. Lackey, United States Public Health Service, Cincinnati. Ready in October. 
= , Approx. 275 pages 5} by 82 Probable Price $4.00 
eut Scientific Societies in the United States 
eut By RALPH S. BATES, Formerly of the History Department, 
y y 
ider Massachusetts Institute of Technology 
* The only book to give a full-scale account of the evolution of American scientific organizations, 
ae this volume covers two and a half centuries of local, state and national societies, as well as 
xe specialized branches from astronomy to zoology. Of special interest is the picture given of 


. the mobilization of American science for the war effort, in both the present conflict and the 
shag first World War. Ready in December. 


eut Approx. 264 pages 54 by 83 Probable Price $3.50 
sa JOHN WILEY & SONS, INC., 440-4th Ave., New York 16, N. Y. 
ing 

gas 


was 


12 . SCIENCE—ADVERTISEMENTS Vou. 100, No. 


2599 


Bremer — Weatherford 


Textbook of Histology 


Rewritten by Haroutp L. WEATHERFORD, Harvard University. 598 Illus.; 
723 Pages; $7.00 (1944) 


This successful text presents the study of histology through the embryological 
approach with a discussion of function where it aids in the understanding of struc- 
ture. Several sections have been entirely rewritten and 302 new figures made 
from especially prepared specimens have been included. 


Teachers say :—We like the clear elucidation of this text and the embryological 
approach to the subject . . . it is undoubtedly the best text on the subject to put 
into the hands of beginning students . . . the method of referring to the refer- 
ences is the best I have ever seen . . . we are using it with success in our under- 
graduate course in histology. 


Krieg 
Functional Neuroanatomy 


By W. J. S. Krrea, New York University School of Medicine. 274 Illus.; 
553 Pages; $6.50 (1942) 


With an entirely new approach to the subject, this text includes in one account, 
the anatomy, connections and physiology of the human central nervous system. 
A notable feature is the illustrations prepared for the book. 


Teachers say :—We have been using it a year and find it very good in setting the 
anatomy in the student’s mind by giving enough function to make the subject 
understandable. . . . It offers unprecedented assistance in putting across to green 
students this complex subject . . . the countless questions that interested stu- 
dents ask are all answered one by one in logical sequence and in a very interesting 
manner. 


Please send me a copy of the following book. Charge my acct. BOOK. 


Address .. 
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THE BLAKISTON COMPANY Philadelphia 5, 
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MOLDED 
PLASTIC 
CASE 


FRONT 
SURFACED 
MIRROR 


RECTANGULAR, 
SHAPED 
COIL 


1 


No. 82106 Cenco Galvanometer is a 
greatly improved instrument, excellent 
for general laboratory use. The major 
changes include a new attractive molded 
Bakelite case containing a glass window 
recessed flush with the molding, an 
Alnico magnet for greater sensitivity 
and a front-surfaced plane mirror. The 
rectangular shaped coil is suspended 
between the poles of the Alnico magnet 
and over a cylindrical iron core with 
sufficient clearance for quick adjustment. 
The phosphor-bronze ribbon suspension 
is of medium weight to withstand ordi- 
nary usage and hangs in a narrow column 
completely protected. 


The coil may be raised or lowered and 
fixed by the set screw on top of the case. 
A sliding arrestment protects the coil 


REDESIGNED 


AND 


IMPROVED 


ADJUSTABLE 
GRADUATED 
SCALE 


when not in use. The resistance of the 
coil is 210-220 ohms and the sensitivity 
of the instrument is greater than .3 
microampere per scale division. The 
scale is graduated 70 to 0 to 70 in milli- 
meter divisions. 


The sight and scale attachment con- 
sists of a straight scale mounted directly 
on the tripod supporting the instrument, 
with a slot at the top for sighting the 
scale. The position of the slot and its 
zero line in reference to the seale is such 
that all parallax is avoided, regardless 
of the point on the slot from which the 
reading is taken. A friction clamp 
enables easy vertical adjustment of the 


le. 
Price S11. 


SCIENTIFIC INSTRUMENTS & LABORATORY APPARATUS 


CHICAGO 13, 
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BOSTON, 
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automatic tissue processing 
by any histologic technique 
effecting routine twenty-four 
hour reports on all sections 


automatic fixation ... formalin, Bouin, Zenker, or any other elective. method 
automatic washing ...thorough cleansing by flush-action, constant change 
system automatic dehydration... alcohols, dioxane, acetone or any other 
preferred technique, and in any sequence automatic clearing...chloroform, 
benzine, xylol, cedarwood oil, aniline oil, or alternates automatic infiltration 


.». paraffin, celloidin, etc. automatic decalcification ... nitric, formic, picric 
acids, or other fluids automatic staining of slides with any staining agents. 


nicon 


*Reg. U. S> Pat 


Descriptive literature available 


THE TECHNICON COMPANY 
215 E. 149th Street * New York 51, N.Y. 
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NEW MICROSCOPES 


(SPENCER) 
Equipped with: 


10x ocular 

16mm objective GRAF 
am APSCO 

Disc diaphragm 

L-144 

Price certification 

$72.80 required 

10% 

discount 

on five 


WE 
REPAIR 
ALL 
microscopes 
MAKES 
in trade. 


THE GRAF-APSCO CO. 


5868 BROADWAY 


CHICAGO, ILL. 


MODEL T-3 


PH comPARATOR 


Contains any 3 indicators, such as chlorphenol red, bromthymol 
blue and phenol red (pH 5.2-8.4). Can be used for a variety 
of accurate pH determinations—indoors or outdoors . . . easily, 
speedily, with little risk of breakage because base and slides are 
of tough, non-warping plastic. A versatile outfit—case will 
accommodate as many as 6 extra slides, within the limits pH 
0.2 to 13.6. 
Complete with 3 slides and carrying case . $42.00 

Extra Slides $8.00 each F.O.B. Baltimore 


All Taylor Liquid Color Standards Carry 
AN UNLIMITED GUARANTEE AGAINST F. FADING 


See your dealer or write for Free booklet: 
"Modern pH and Chlorine Control” 


W. A. TAYLOR 


416 RODGERS FURGE RD. + BALTIMORE-4, MD. 


MINER ALIGHT 


ULTRAVIOLET LAMPS 


Science and Industry 
Great variety of models. Prices $24.75 up 
Write for catalog Prompt Delivery 


PHOTOVOLT CORP. 


95 Madison Ave. New York 16, N. Y. 


Klett made 
Glass Absorption Cells 


Fused unde: migh temperature with acid, alkali and other 
solvent resisting cement. Optical flat walls. Many stock sizes. 
Special requirements made to order. 


Sele manufacturer in the United States of fused Electrophoresis cells 
Makers of complete Electrophoresis Apparatus 

KLETT SCIENTIFIC 

ters, B10 Colerimeters, Electrophoresis Apparatus, Glass Standards, Klett Reagents 


Klett Manufacturing Co. 


179 East 87th Street, New York, New York 


: 
: 
or more. 
| 
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CONSTANT TEMPERATURE 


EQUIPMENT 


Backed by a 
Quarter Century of Specialization 


Constant Temperature 
Laboratory Baths 

For water or oil, with or 
without built-in refrigera- 
tion and/or sliaking mecha- 
nism, for a wide range of 
operating 
which can be held as close 

as +0.02° C. 

Catalog A-41 


Manometric Apparatus for 
Micro-respiration 
Studies 
For methods of Warburg, 
Barcroft and others. Tem- 
econ range, 10° to 50° 

as close as 
Embodies im- 
proved features suggested 
y leading research work- 
ers. 
Catalog A-41 


improved Forced-draft 


ture Ovens 


Depa. room to 260° C. 
nstaney, +0.5° C.  Uni- 
formity of temperature 
throughout the working 
chamber, + 0.25° C. Its un- 
usually fine performance 
merits your investigation. 


Bulletin A-2102 


Sub-zero Cabinet for Low- 
temperature Testing and 
Cold-treatment of Metals 


For testing and cold- 
treating instruments and 
materials to determine 
their durability, perform- 
ance, ete. at temperatures 
down to -120° F., with a 
constancy of +1%4° F, 


Bulletin A-2133 


Other Aminco Constant Temperature 
Equipment, Including: 

LoLag Electric Heaters and Controls 
Sensitive, Reliable Thermoregulators 
Supersensitive Relays 
Motor-driven Stirrers and Pumps, Etc. 


Fully Described in Catalog A-41 


AMERICAN INSTRUMENT CO. 


SILVER SPRING, MARYLAND 


8010 GEORGIA AVENUE - 


ACETYL CHOLINE CHLORIDE 


REQUIREMENTS 


Appearance: voluminous, crystalline powder, very 


hygroscopic 
Color: pure white 


Ash: max. 0.1% 
Heavy metals: none 
10. Nickel: none 


19.53%) 


M.P. of the Picrate 
N-content 
Price: 1000 gram bottle 
bottle 
gram bottle 
Choline 
gram bottle 
500 gram bottle 
100 gram bottle 


SJOLOCICAL 


¢ W. 38th STREET 


STOKES GAUGES 


¢ Require No Calibration. 

Accurate Readings in the 

Presence of Gases and 
Condensable Vapors 


This new, improved Stokes 
Patented (McLeod type) Vac- 
uum Gauge provides rapid (2 
to 5 seconds) readings within 
the micron range with perma- 
nent accuracy under all condi- 
tions. It does not require cali- 
bration against other gauges 
and retains its accuracy in the 
resence of all gases including 
ydrogen, and condensable 
vapors including water and 
oil. 
These gauges are compact, 
rugged, convenient to use as 
instruments or on 
ixed mountings. Applicable in 
all vacuum operations within 
the micron and 5 mm. ranges. 


These instruments are | 
used in physics, organic an 
physical chemistry laborator- 
ies and by Industry . . . for 

applications such as drying 
blood plasma, penicillin and 
biologicals from the frozen 
state, organic distillation un- 


Odor: as weak as possible of trimethylamine : 
Solution in water (1 g. plus 1 cc.): clear, colorless | 
Odor of solution: little or none at all } 
pH of the aqueous solution (5%): 4.6-5.7 (M.R.) © 
Loss in weight 3 hours 100°: max. 0.5% 


11. Degree of Hydrolysis: max. 0.5% 
12. Total Acetylcholine Chloride: min. 99.3% 
13. Titration of the chlorine ion: 19.2-19.8% Cl. (calc. 


M.P. of the dried substance 


151° (corr.) 
110° (corr.) 
Cale. 7.7% 

$45.00 
25.00 
6.00 
$25.00 
14.00 
3.00 


Histamine, Histidine, Amino Acids 


der higher vacuum than here- 
tofore (in which ordinary 
closed-end manometers are 
not adequate) and for testing 
efficiencies of vacuum meth- 
ods, apparatus and systems. 
New Bulletin No. 42-G de- 
scribes these improved instru- 
ments, their many uses, con- 
tains specifications, prices, etc. 


F. J. STOKES MACHINE COMPANY 


5958 Tabor Rd. 


Phila, 20, Pa. 
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ADVANCES IN ASTRONOMY 


facilitated by improvements in 
Eastman Spectroscopic Plates 


| iy recent improvements in Eastman Spectroscopic Plates are reported by 
astronomers to be of great value. 

An improved variety of the Type 103 plate known as Type 103a is very 
useful for the long exposures customary in astronomical work. The increase 
in the effective speed of this material is equivalent to the use of a much 
larger telescope. 

The new Type IV-N plate greatly facilitates the photography of stellar 
spectra between 7000A and 9000A. 

Full details about these and other Eastman plates useful for astronomy 
can be found in the new fifth edition of the booklet Photographic Plates for 
Use in Spectroscopy and Astronomy. A copy will be sent free upon request. 


EASTMAN KODAK COMPANY 


Research Laboratories Rochester 4, N. Y. 


Eric SOBOTKA 


New and Used Microscopes 
for immediate delivery 
17 East 40th Street Inorganic and 
NEW YORK iN. Y. Organic Chemicals 
e 
Biological Stains 
Solutions 
here 
a WHITE SWISS MICE Chemical Indicators 
is (pure strain) Test Papers 
riot . Write for copy of our catalog 
= The COLEMAN & BELL Co. 
The ALBINO F ARMS Manufacturing Chemists: Norwood, O., U.S.A. 
PO Box 331 
i” Dept. “’S” Red Bank New Jersey COLE M AN & B e L L 
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A Spencer Microscope being used aboard a United States heavy cruiser. 


Microscopes go into Battle, too 


Every warship has its hospital—not 
only to treat battle casualties but to 
care for illnesses and accidents. 


An indispensable item of equipment 
of course, is the microscope—used in 
clinical work, making blood counts, 
aiding in diagnosis, serving many lab- 
oratory needs. 

Spencer provides these and many other 
optical instruments for the U. S. Navy 
—including battleship turret gunsights, 
aircraft and anti-aircraft gunsights, tur- 


ret periscopes, prism binoculars, field 
glasses and telescopic alidades for navi- 
gation. 


Spen cer LENS COMPANY 


BUFFALO, NEW YORK 
SCIENTIFIC INSTRUMENT DIVISION OF 
AMERICAN OPTICAL COMPANY 
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